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_Thermo-Ammeters, Milliammeters 


and Current-Squared Meters 


For Radio Service 


Model 425 Instruments 


(314 inches flange diameter) 


are particularly adapted for use on small- 
size Radio panels where space is an im- 
portant factor. 


These Instruments are unaffected by 
temperature changes; have 50% safe over- 
load capacity; are low in power con- 
sumption. 


They are for use on Audio and Radio 
frequencies. 


The Current Squared Meter is ideal for 


use On wave meters and wherever decre- 
ment measurements are to be made. 


Write for information 


Weston Electrical Instrument Company, 27 Weston Ave., Newark, N. J. 


New York Cleveland Denver Buffalo Seattle Winnipeg 
Chicago Detroit Cincinnati Minneapolis Toronto Vancouver 
Philadelphia St. Louis Pittsburgh New Orleans Montreal Calgary, Alta. 
Boston San Francisco Richmond Jacksonville Halifax 


And in Principal Cities Throughout the World 
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Learn The Code 
With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the 
least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 
nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will 
quickly qualify you to pass the examination for a first grade license. 


4341 Richardson Ave., 
New York City. 
Jan. 21, 1920. 
THE OMNIGRAPH MFG, CO. 
Cortlandt Street, New York. 

Gentlemen:—I wish briefly to commend your very excellent Automatic Transmitter. Re 
cently IJ was successful in obtaining a first-class Commercial Radio License and I believe 
that the Omnigraph was my principal aid. 

I took a four weeks course at a Resident Radio School in Theory only, I relied on the 
Omnigraph to get my Code to the proper speed, and the Omnigraph did it. 

I was one of two in a class of eighteen to obtain a first-class License. The stumbling 
block for the others was CODE ... And I know that a short time receiving Omni- 
graph messages daily would have enabled them to pass the examination as easily as | did. 


I believe the pqrnigraph to be the easiest, quickest and cheapest method to learn the 
International Morse Code. 


Cordially yours, 
(Signed) GEO. E. SELLERS. 


The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio reenee 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 

Send for free catalog describing three models—$12 to $28. Do it to-day. The Omnigraph is sold under ‘the strong- 
est of guarantees—if not as represented, your money back for the asking. 
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WORLD WIDE WIRELESS 


Wide Expansion of Trans-Ocean Wireless Assured 


I’ major importance in perfecting the world-wide 

extension of radio communication are recent arrange- 
ments consummated by the Radio Corporation of 
America, through its president, Edward J. Nally, who 
returned from a European trip on September 6th. He 
visited England, France, Germany, Belgium, Norway, 
Sweden, Denmark and Poland, holding a series of con- 


ferences with representatives of all the important wireless - 


interests and the Government officials concerned with 
radio in the several countries. 

Mr. Nally announces that long term traffic agreements 
were made for communication with England, France and 
Germany. Commercial arrangements affecting the future 
operation of the existing and highly satisfactory trans- 
ocean service to Norway were also perfected. Another 
agreement was made for a new service to be created by 
a special arrangement made in France through which pro- 
visional communication will be maintained between the 
Bordeaux or Lyons stations and the Radio Corporation’s 
station at Tuckerton, N. J. Rehabilitation of the Ameri- 
can station has already begun; Alexanderson alternators 
will be installed, the antennae will be greatly extended 
and a power line constructed for current supply from 
Atlantic City. Tuckerton will be connected by wire line 
with the main operating office in New York City and 
will be used solely for transmitting ; the station at Belmar, 
N. J., will receive the messages from France. Later, this 
branch of overseas communication will be concentrated 
in the New York Radio Central Station, now being erected 
on Long Island, one of the five units of this gigantic 
station being allocated to France to maintain communica- 
tion with a new super-high power station which is being 
constructed in the vicinity of Paris. 

Other high powered installations are to be made ii: 
stations located in Denmark, Sweden, Belgium and 
Poland. In the existing British trans-oceanic station in 
Wales, which maintains communication with Belmar and 
New Brunswick, powerful Alexanderson alternators and 
new antennae will be installed, equipping the plant for 
operation on continuous wave and greatly increasing its 
message capacity. Marconi’s Wireless Telegraph Co., 
Ltd., will also construct an overseas high power station 
for communication between England and South America 
in conjunction with the group of trans-oceanic plants 
which the Radio Corporation of Amtrica will erect in 
the vicinity of Buenos Aires for communication with 
New York. 

The arrangement made with Germany for the ex- 
change of commercial messages takes the form of a long 
term contract with Dr. Bredow, Director of the Ministry 
of Posts and Telegraphs, which will become operative im- 
mediately with the proclamation from the United States 
of peace with Germany. Meanwhile the messages which 
heretofore have been handled by the naval station at 
Annapolis will be transmitted by the Marion, Mass., 
station of the Radio Corporation. 


Dr. Bredow has issued an official statement on the 
Radio Corporation’s contract, announcing it a formal 
communication license and offsetting published reports 
that other radio interests in the United States had 
obtained concessions in the form of traffic agreements. 
The German Ministerial Director says of the agreement 
with the Radio Corporation: ‘The opening of this new 
connection is of the greatest importance to Germany, 
as now for the first time since 1914, it becomes possible 
to exchange telegrams free from London control, not 
only with North America, but also with Central America, 
South America, Japan and China.” Noting that before 
the war 7,600,000 words per year were handled over the 
two German cable connections with North America and 
these, together with one cable connection with South 
America, were hardly sufficient for the traffic, Dr. Bredow 


Underwood 
Listening to a wireless message from Africa at the trade exhibition held 


at Beckham, England. 

tion was desired and that the new American radio connec- 
tions made will contribute greatly to the development of 
commercial relations between the two countries. This 
observation is also included: “Tests were made between 
Nauen and Marion in order to determine the speed and 
reliability with which service could be carried on between 
these two most powerful stations of the old and the new 
world. These tests demonstrated the possibility of work- 
ing duplex with high speed.” He speaks then of the 
negotiations with the Radio Corporation and the necessity 
of obtaining formal permission from the German Govern- 
ment before starting its service, for which purpose Mr. 
Nally went to Berlin, “with the result that the American 
Company will be formally licensed to communicate with 
Germany on the day of the termination of the state of 
war between Germany and the United States. Until such 
time,” Dr. Bredow concludes, “the traffic will be handled, 
without special arrangements, as it has been with the 
American naval station.” 


127820 


The Radio Corporation of America announces that the 
service is now in operation and commercial communica- 
tion betwen the Marion and Nauen stations is being car- 
ried out with great success. 
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Dual System of Radio on Pacific Ships 


OMBINATION sets of wireless telephone and tele- 

graph instruments will be installed shortly on a 
number of steamships having contracts with the Radio 
Corporation of America. This will be a step far in ad- 
vance of anything previously attempted in the line of com- 
munication covering freight and passenger service. 


The first combination sets probably will be set up on - 


the vessels of the Admiral line, and the Standard Oil and 
McCormick Company vessels also are in the list of those 
to receive the combination service. 


() 
Radio Cable to Pilot Ships 


A CCESSFUL preliminary test of the radio piloting 

cable laid in the Ambrose Channel approach to New 
York Harbor as a means of piloting vessels to the har- 
bor in foggy weather has been announced by the Navy 


Department. The test was made with the navy tug 
Algorma, which navigated the sixteen-mile stretch from 


the Ambrose Channel Lightship to the Narrows entirely 
on the bearing received from the electrical waves emanat- 
ing from the cable. 

An armored cable was used in the experiment, thereby 
overcoming the chief difficulty heretofore experienced of 
the cable being injured from time to time by anchors of 
small vessels dragging over it. 

When the department has decided on the best type of 
receiving apparatus for the system, it was said, it is 
planned to give a public demonstration with a destroyer, 
for the benefit of shipping interests. The department be- 
lieves the great possibilities of the system in adding to 
the safety of navigating harbors in thick weather have 
been proved by recent tests. 

In brief, the principle of the radio pilot cable, as it is 
called, is to employ a cable through which flows 
alternating current. Ships intending to use the cable 
while passing in or out of waterways are provided with 
a pair of coils which intercept the electromagnetic waves 
emanating from the cable. By noting the relative strength 
of the waves reaching each coil, it is possible for the 
ship’s navigator to determine when he is astride the 

cable. Once riding astride the cable, it is relatively easy 
to follow it along and thus steer a correct course. 

In the New York Harbor installation, which follows 
the Ambrose Channel the cable consists of seven strands 
of No. 16 tinned copper wire insulated with a layer of 
30 per cent. Para rubber 3/16-inch thick, over which is 
wrapped a layer of tape and jute, impregnated with a 
water-proof insulating compound. Over this layer of 
jute is an armor w hich consists of a w rapping of No. 12 
galvanized steel wire. The overall diameter of this cable 
is approximately one inch. Some 87,000 feet of cable is 
required. 

There are two anchors secured to the extreme end of 
the cable and only one anchor is used at each of the 
three other points along the cable. 

A one-kilowatt motor-generator is used for supplying 
500-cycle alternating current to the cable. The voltage 
may be either 125 or 250 volts. Provision is made for 
driving this generator from local source of current supply 
so as to maintain the motor-generator set at a constant 
speed. It is obvious that a fluctuation in the speed of the 
generator results in a change of note, which is apt to 
cause much confusion when using the cable. The amount 
of current flowing in the cable will be under control at all 
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times and will range from one to eight amperes. A 
telegraph key is installed for the purpose of breaking the 
cable current in order to transmit signals; in fact, an 
automatic sending apparatus may be installed so as to 
send out given signals over and over again when 
necessary. 

The receiving end aboard ship is quite simple. Two 
coils are required, each four feet square and-wound with 
400 turns of No. 24 S.C.C. copper magnet wire. Care 
should be exercised in making these coils so that each 
coil will have the same resistance and inductance values. 
Much depends upon this precaution as the signal strength 
received by each coil is the function of the resistance of 
each coil, and should their resistance be different, a 
signal strength of different intensity will be received by 
each coil when at the same distance from the cable. The 
best shape for the coils is the pancake. The wire can be 
wound in pancake form four feet square, with a winding 
space of one inch. The coils are impregnated in paraffin 
and then placed in wooden boxes with more paraffin in 
order to protect them from abrasion. 

The coils should be placed over. the side of the ship 
approximately amidship, one coil on one side and the 
other coil on the opposite side, below the surface of the 
water or slightly above the water line. 


Big Companies Agree on Extension of Radio 


OME of the most important recent inventions, which 

make possible trans-continental telephoning, wireless 
telephoning at great distances, the transmission of words 
of command or public addresses by the loud-speaking 
telephone and the multiplex use of one wire, are licensed 
by an arrangement between the American Telephone and 
Telegraph Company, the General Electric Company and 
the Radio Corporation of America. 

The arrangement was made at the suggestion of the 
Bureau of Steam Engineering of the United States Navy, 
which pointed out the commercial advantages of the com- 
bined use of these patents and the improved field for in- 
vention and development which such an arrangement 
would create. 

The statement, which was made public by H. B. 
Thayer, President of the American Telephone and Tele- 
graph Company, was as follows: 

In January of this year both companies received letters 
from the Bureau of Steam Engineering of the United 
States Navy Department, referring to the wireless situa- 
tion, and saying the bureau has consistently held the point 
of view that the public interest shall be best served by 
some agreement between the several holders of pertinent 
patents whereby the market can be freely supplied. The 
letter also urges the necessity of some such arrangement 
so that ships at sea can get the benefit of the latest 
devices, which would contribute to their safety and the 
safety of their passengers. The bureau states further: 

In the past the reasons for desiring some arrangement 
have been largely because of monetary considerations. 

Now, the situation has become such that it is a public 
necessity that sucl® arrangement be made without further 
delay, and this letter may be considered as an appeal— 
for the good of the public—for a remedy to the situation. 

Following this, negotiations were commenced between 
the two companies with a view to the exchange of licenses 
so that the General Electric Company and the Radio Cor- 
poration of America, with which it had become interested, 
would be able to further the development of the art of 
radio transmission and especially of wireless telegraphy, 
and the American Telephone and Telegraph Company 
could employ in its present nation-wide system such 
radio apparatus as is adaptable to wire transmission and, 
further, could supplement its wire system with wireless 
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extensions where particularly adaptable as between shore 
and ships at sea. 

Much has been done in radio communication by all 
parties of interest which can be made fully effective in 
the public service only by this co-operation of the several 
companies. 

The worldwide wireless system of the Radio Corpora- 
tion and the universal service of the Bell System are thus 
brought into a harmonious relation that will facilitate the 
use by the public of the present wireless telegraph 
facilities of the Radio Corporation, and, as the art ad- 
vances, will enable the American Telephone and Tele- 
graph Company to extend its telephone service to ships 
at sea and to foreign countries. 

The public interest lies in the fact that by exchange 
of licenses, as suggested by the Government, the patents 
of each company will be utilized to greater advantage and 
the progress of the art of electrical transmission and com- 
munication will be accelerated in America as in no other 
country. 


Radio Message Circles the Earth 


IGNALS from the new Lafayette wireless station in 
France were received Aug. 21, at the Otter Cliffs 
naval radio station, Bar Harbor. It was the first trans- 
atlantic test of the French station, which is one of the 
most powerful in the world with a sending radius of 
12,000 miles. Operators at Otter Cliffs said the signals 
were excellent. 

Although the Lafayette station was started and built by 
the American navy, it will be turned over to the French 
Government as soon as tests of it are completed. The 
station has eight towers, each 820 feet high. Tests 
already made show its audibility is five times that of the 
great German station at Nauen. 

The first message sent out by the new station was: 

This is the first wireless message to be heard around 
the world and marks a milestone on the road of 
scientific achievement. 

In a radio message of reply Secretary Daniels said: 

Congratulations upon the successful completion of the 
gigantic radio station named for that distinguished 
Frenchman whom all Americans honor. Designed to 
serve a military purpose, it will now serve to bind closer 
the cordial relations which have always existed between 
France and the United States. 

In behalf of the United States I desi:e to express my 
pleasure upon the achievement of the Lafayette radio 
station in transmitting the first message to be heard 
around the world. We are happy to recognize in this 
powerful signal a symbol of that force and sympathetic 
understanding with which the voice of France shall be 
heard by its sister Republic. 
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Radio Prevents Aviation Accident 


NKNOWINGLY demolishing part of their landing 
gear while taking off at Kelly Field Lieuts. James G. 
Haizlip and Hickey flew to McAllen and would in all 
probability have crashed in attempting to land if a 
mechanic at Kelly Field had not seen the accident and 
telegraphed to McAllen telling officers there of the mis- 
hap. In the meantime the fliers were headed for McAllen 
not knowing that the left wheel was lying on Kelly Field. 
Officers at McAllen went out on the field and when 
they saw the ship coming they signalled with rockets to 
stay in the air and while the ship circled overhead the 
radio operator at McAllen got into wireless communica- 
tion with the pilot and told him that he was without a 
left wheel on his landing gear. 
With this knowledge he was able to land without 
serious mishap by swerving the machine as much as 
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possible and landing on one wheel and slowing up enough 
so that the sudden stop would not wreck the ship. 


Chinese Radio Station Opened at Pekin 


ORMAL announcement has been made that the Gov- 

ment wireless station at the Temple of Heaven, Pekin, 
is open for service and that all telegraph offices in Pekin 
will accept radiograms at the same rate as those charged 
for land messages for transmission to Kalgan, Wuchang, 
Woosung, Shanghai and Foochow. Special rates apply 
to radiograms sent to ship and aviation stations, and such 


_ messages are accepted only by the central office. 


The new wireless service gives Pekin improved com- 
munication with some of the most important commercial 
centres in China. Kalgan, Chihli Province, handles much 
Mongolian trade; Wuchang, Hupeh Province, is one of 
the Wuhan cities (the others being Hankow and 
Hanyang), which have a combined population of about 
1,500,000; Woosung is in Kiansu Province, fifteen miles 
from Shanghai, where the larger ocean steamships 
anchor; Shanghai, the leading port of China; Foochow, 
Kukien Province, has a large export trade in tea. 
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View of Marconi’s receiving set fF his new fog signal device, aboard th 
ectra : 


Radio Storm Warnings for English Ships 
HIPS at sea within range of British wireless shore 
stations are to be protected by warning radio signals, 
whenever gales of forty miles an hour threaten. Using a 
wave length of 600 meters (1,968 feet) at full power, the 
safety signal will be sent out ten times at brief intervals, 
followed by the warning. 


Marconi’s Guests Dance to Music by Radio 


ENATOR WILLIAM MARCONTDS guests recently 
danced aboard his yacht Electra to the music of 
an orchestra playing in London, so distinct was the 
transmission by the wireless telephone upon which the 
inventor has been experimenting. Daily Marconi 
receives the latest news from London by this medium, 
giving in exchange Neapolitan songs by applying a 
phonograph to the telephone. 

The inventor expects to proceed to the Adriatic Sea late 
this month to continue his experiments. He said he 
would visit Ancona, Venice and Trieste, and would like 
to go to Fiume if the political situation permitted. 
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Radio Service to Poland 


THE Radio Corporation of America, announces that 
radio service between the United States and Poland 
is now in operation. 
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Should All(Radio) Men be Created Equal? 


Discussion of a Vital Problem 


Editor’s Note—In the September issue, a widely experienced wireless man who has the advancement of 


radio at heart registered a protest at the new conditions in the commercial operators’ field, 


Some of the 


responses to the Editor’s invitation to readers to participate in a discussion of the subject are printed below. 


ELATIVE to Mr. Jones’ article in the September 

issue entitled, “Should All (Radio) Men be Created 
Equal?” I have a suggestion or two to make that may be 
of added interest. 

Mr. Jones states in his article that he expects yells of 
“Murder” from those to whom it is directed. And he 
has started something! However, as he says, that 
matters little. 

His article is directed at the class of men who are at 
present running the good old radio game into the ground 
—tourists and undeveloped youngsters. 

I heartily endorse the entire article and the suggested 
wage scale, with the exception—or rather, addition— 
of one thing. Mr. Jones uses the sliding scale in reference 
to length of service alone and makes no provision for 
class of ships. There is as much difference between 
the duties of a radio operator on a freight ship and those 
of one on a Class A or B passenger ship as there is 
between day and night. Who is going to take a.con- 
tinuous watch and real work job when one can get the 
same money in an easier and, on the whole, pleasanter 
one? 

The majority of freight ships carry one operator who 
handles a message or two occasionally, shines brightwork 
now and then, and has the rest of the time to himself. 
He has opportunities to make extra cash checking cargo, 
making up ships papers, and even standing a quarter- 
master watch or working on deck. He has long trips and 
longer stays in port. He has no uniforms to buy or keep 
up and his expenditures for clothing need be very small. 
Hence his entire salary can be counted net profit. 

In these days, a passenger ship is a very different 
proposition. At the present time very few are carrying 
three operators, so we need concern ourselves with only 
those carrying two. Each operator stands twelve hours 
watch per day, during which he works. Subtracting from 
the remaining time that necessary for meals and sleep, 
and you will see that the operators have very little time 
to themselves for recreation. It is necessary to have 
blue and white uniforms and to keep them laundered and 
in repair. Linen must be spotless at all times. This item 
amounts to real cash each month. Passenger vessels have 
comparatively short trips and the minimum time in port, 
giving operators very little time off, 

At the present time operators on freight and passenger 
ships are receiving the same salary. This does not seem 
fair as most companies require freight ship experience 
before they will give one a job on a passenger vessel. 

I would suggest using Mr. Jones’ wage scale for 
freight ships, and for passenger vessels an advance of 
$25, or the following: 

No second class men 


Ist class license—first six months /.......5....8.'. $100 
lst class license—second six months ............. 125 
lst class license—third six months ~.4../........ 135 
Ist class license—after two years................. 150 
lst class license—after five years ...0..../...... 175 


Extra grade license—advance of 10% over the above for 
the same length of service. —Lricu M. TowNntey. 


RESPECTFULLY submit the following answer to 
Mr. Edward T. Jones’ article: 

I note that he suggests that commercial operators be 
started with $75 per month instead of the prevailing rate 
of $125, so that they would have something to look 
forward to. I would like to ask him if he thinks $125 is 


such a fabulous sum that an operator would strive to 
succeed and remain in the service so that he would 
receive this large amount? 

No doubt he will remember that in his time when 
operators received $50 and $60 a month there were not 
many young men who were willing to study some four 
or five months so that they could get their first grade 
license. Most of them started out with their second grade 
license, which can be classed as an apprenticeship license. 

Mr. Jones will no doubt agree with me when I state 
that quite a large number of young men are now in the 
game because of the increased wage. If this was now 
cut down to $75, as suggested by Mr. Jones, it would do 
a good deal of harm to commercial radio operating, 
inasmuch as it would put commercial wireless telegraphy 
back quite a few years. Many of the young men of today 
the leaving good positions to take up the radio game with 
an eye to the future development. 

Where, may I ask, is a place where a bright young man 
cannot get $30 a week with a good chance for advance- 
ment ? 

Many of our commercial operators would be forced to 
abandon the game if the salary was cut down to $75. The 
salary they now receive is little enough as it is, and I 
think that this should be increased to a more substantial 
sum, The following scale, which gives more for ex- 
perience, I think would be acceptable to all operators. 


pecond grade Jena Panam alee weds eee ee S1ZS 
Rirst grade." Sqarneiae creee en ae = ip! « opoees 150 
First grade after first year’s experience.:.......... 175 


Also an additional $25 for the senior operator. 
—WILLIAM SAFYER. 
OES Mr. Jones mean that a second grade license man 
is unqualified for commercial service and should be 
so regarded? 

Should all operators receiving a Government. ticket, 
upon entering the commercial service, receive a certain 
specified sum lower than standard scale, or does he mean 
to say in general, that a man upon receiving any kind of 
license is unqualified for service? 

Probably Mr. Jones would say that not all, but a good 
percentage are unqualified—although licensed by the 
U. S. Government! Here I agree with him, but let me 
inform him that any man or person who comes out with 
a commercial ticket (except second grade) is qualified 
(by the U. S. Government) to operate any station. 

According to his license he is qualified for the position, 
but the question of finding out whether a person is 
actually qualified rests entirely with the employer. I was 
no expert myself—neither were you—when we started. 
All the blame, Mr. Jones states, for the present conditions 
rests with the employers who hire operators without first 
examining them to their satisfaction. 

I admit that a good crowd is being let loose from 
schools and elsewhere who go home and memorize the 
Government Exam. Book from “A to Z,” get a license, 
then they get a job. When something goes wrong with 
the outfit out at sea, they are stuck. Yet some of these 


fellows have the preference over the poor unfortunate 


who at the time of the code test is excited or nervous, as 
the case may be, and probably gets a second grade ticket. 
The whole trouble has arisen because some of the 
fellows who are making a living out of it “crab” it all for 
themselves. Don’t think for a minute, Mr. Jones, that 
I am yelling “Murder,” but simply bucking those in the - 
labor organizing game. —James V. Canpipo, I R.E. 


- Wireless In Forest Fire Fighting 


By S. R. Winters 


HE first wireless tele- 

phone outfit used this 
last summer in the National 
forests of Montana as fire- 
fighting equipment, was 
rescued from a conflagra- 
tion which threatened the 
lookout station. 

Within this incident lies 
a story of pioneering quite 
as impressive as the thrill- 
ing acts of our forefathers 
in conquering wild beasts 
and building a civilization 
in a wilderness. The differ- 
ence in the accomplish- 
ments is in the perspective 
of ultimate aims; and cer- 
tainly the perpetuation of 
inventive skill in. the 
desolate forests is relatively 
as significant in the motives 
that prompted the venture- 
some efforts. 

Located on Beaver Ridge, 
at an elevation of 8,000 feet, 
the lookout tower was in a 
menacing position from the 
raging forest fires  sur- 
rounding the lonely habitat 
of the forest ranger. The 
wireless telephone — outfit 
had only been recently in- 
stalled—and the first 
thought of the rangers was 
not that of saving the look- 
out tower but to rescue the 
product of inventive skill. 


The wireless mast and lookout station used by the U. S. Forest Service in 
‘the Northwest, located on the crest of Mt. Hood, 11,250 feet above sea level 


The apparatus was quickly 


dismantled, packed, and skidded down the mountainside 


After the fire. This illustrates the damage and ruin wrought by forest 
fires which is now being fought by means of wireless 


to a lake. Here, not unlike 
the pioneer days when the 
birch bark canoe was a 
medium of the Indians in 
taking refuge from their 
pursuers, a raft was hur- 
riedly built. The wireless 
equipment was put afloat 
and, thanks to the foresight 
of the forest ranger, the 
communicating apparatus 
was saved for future use- 
fulness. 

The experiments of the 
U. S. Forest Service with 
the wireless telephone as 
an integral part of the fire- 
fighting organization in 
Montana during the sum- 
mer of 1919 have justified 
an expansion of the idea. 
Twenty-four additional 
wireless sets, making a 
total of 26 in operation, 
have been. recently bor- 
rowed from the Navy De- 
partment and will be 
installed this year. Their 
use in forewarning out- 
breaks of fires will embrace 
all the Western. States 
which annually are afflicted 
with conflagrations taking 
a toll of timber valued at 
$40,000,000. 

The radio telephone sets 
in practical use are port- 


The type of wireless outfit rigged up in the National Forests 


11 


12 ’ THE WIRELESS AGE 


Ocroser, 1920 


The automobile tourists going through forest fires which caused a great 
deal of damage to the timberlands in Oregon. On the road to Com- 
stock, Ore. 


able, weighing only 65 pounds. Individual units have a 
range of 60 or 70 miles, saving a generous portion of 
the total of $78,000 which it would cost to meet the 
expense of $100 a mile for installation of telephone wires. 
Two wireless telephone stations having a range of 60 
miles can be installed at a cost of $3,500, or less than 
three-fifth the expense of equipment of a telephone line 
over a similar distance. The wireless equipment can be 
operated without a highly trained personnel, raw recruits 


Each fire, whenever it has gained head, has its own characteristics and 
requires generalship to combat it effectively 


with a little instruction being able to manipulate the ap- 
paratus once it is installed. 

At the isolated lookout stations, where these wireless 
sets are maintained, wireless messages from all coast 
points, ships at sea, Sitka, Alaska, and Mexico City are 
picked up without difficulty. A notable illustration is the’ 
receipt of a message from Admiral Rodman’s flagship 
after the fleet had safely passed through the Panama 
Canal. 


Universal, Honeycomb and Lattice Coils 


By O. C. Roos, 
FELLO Waele RoE. 


(Continued from August WIRELESS AGE) 


&c 


It is intended in each instalment to ‘‘overlap”’ 


slightly in regard to the reiteration of basic lattice 


winding principles in order to save the reader the trouble of referring in detail to the previous instalment 


where these fundamental 


laws of lattice winding are 


introduced. As these laws have hitherto been 


unpublished it is believed that a good educational purpose will be served.—Editor, 


RESUME OF PREviIous INSTALMENTS 


Unsystematic practices in naming universal wound 
coils; proper classification ; methods. of\ hand- winding ; 
winding chart for step-lattice coil; multi-lattice coils with 
one or more wires and their use in wavemeters or direc- 
tion-finder loops ; inductance formula; transformers with 
ferro-dust dielectric cores; development of lattice layer 
on a plane to show value of “swing-angle”; working 
formulas ; tests to secure checks on coil constants; rela- 
tions of cross-spiral and cross-step lattices; general 
method of designing multi-lattice coils. 


SYNOPSIS OF [THIRD INSTALMENT 


Laws governing width of coils i in terms of “pitch” and 
“advance: “odd” and “‘even”’ lattices ; general relations 
involving “levels” and “layers”; studies in “radial” and 
“axial” transposition with resultant “banking” of wires 
and “levels” ; handwinding and tapping of lattices ; swing- 
angle as related to diameter of wire; design- factors 


jf. figure 22 we have an actual lattice winding scheme. 
To understand the building up of figure 22, tollow the 
winding chart at the left of figure 24. The right hand 
chart applies to figure 23. 
We clearly see that the number of cross-steps in a 
layer, at any given element—always the same as the 
number of turns—is the number of times that the advance, 


v, iS contained in the pitch, p, which is always twice the 
swing, s. 

The useful concept of a “level” instead of a simple 
layer is an important aid in analyzing lattice coils. Start- 
ing with zero level, we do not get a complete lattice 
pattern until one “layer” of two levels is completed. But 
the second and third or other similar levels may, under a 
different concept, be considered as one “layer.” The 
simplest viewpoint, however, for counting the number of 
step or spiral “circuits” is the one used. 

To simplify the discussion of figures 22 and 23 we use 
the advance itself as an angular unit. This is possible be- 
cause the advance must eventually travel around to an 
axial plane through the initial winding “element,” and it 
is an exact submultiple of the circumference; since a 
multiple of the pitch itself equals a multiple of the cir- 
cumference. 

360° 


= 4/7 of 360° and v = —— by examina- 
Hd, 

tion of figure 22 which shows a developed surface pat- 
tern of the bottom lattice layer. The swing angle 


We see that s 


4R-OR-4L, is even worse than that shown in figure 21 
and, therefore, gives a poor inductive return on the wire 
used. 


LENGTH OF WIRE IN LAYER 


We will examine figure 23 in order to deduce the 
general formula for length of wire in a layer. 

The bottom level of the first layer starts at the element 
OV-OV at the extreme right. When one “step-circuit” 
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has been made the wire crosses the element OV-OV at 
the point marked 1. If a line parallel to the line R-R 1s 
drawn through the points 1-1 in the elements OV-OV 
and R-L at bottom and top of figure 23 respectively, this 
line crosses any element of the coil, say, at 1V, 2V, etc., 
up to 9V, which is the element where a new layer starts ; 
as shown by the arrow 9V-X. These points are shown 
by heavy dots on the cross-steps ending at 1V, 2V, etc., 
up to 10V and are numbered 1V,; 2V,; etc., to 10V,. 
It would now be natural to assume, if this examination 
were carried no further, regarding the length of a layer, 
V 
% of a “circuit” 


that a correction per circuit equal to 


360 
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Figures 22 and 23—Comparison of ‘“‘even’’ and ‘‘odd”’ lattice patterns 


or turn is necessary, making a total correction for m 
circuits of 2K units of length. This, however, is not so, 
for if the wiring is traced out for a complete layer it is 
found that the layer is completed, not at the end of the 
first double swing to 10V at the right, but back at the 
beginning of the winding OV on the right. All the extra 
gains on (m-1) circuits are lost on the m" circuit. Hence 
360mK 
the formula for a layer is written ly= with no 
Ss 
correction terms. 


CHECKING CHARACTERISTICS OF WINDING SHOWN IN 


FiGuRE 22 


First :—There is no “bedding,” 
another. 
-Second:—The heavy lines are upper level wires and 


as all wires cross one 
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the dotted lines are lower level wires; hence the levels 
alternate so as to give the appearance of a sort of folding 
action indicated in figure 25 by isosceles. triangles with 
bases on opposite faces of the coil alternately disposed 
around the circumference. The outline of such a 
triangle may be traced as follows, remembering that 
element 360 is element zero and that element PL-PR is 
element 1L-1R. 

To the left of the line starting at point 1 on element 
OL-OR and ending at 4L, all upper level wires go to the 
right upwards. To the right of the line (drawn between 
point 4L and the point 7R, the same arrangement holds 
and the portion of the layer at the extreme right, shown 
between 7L-7R and vaap a really the part OL-OR, 
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Figures 24 and 25—Winding charts for lattices shown in figures 22 and 23 


1L-1R. The line OR-4L is the “folding boundary” 
marking the first step in a new level which has the same 
starting point as before at OR. 

Leaving the part 7L-7R-PR-PL out of consideration it 
may be said that in the area OR-1-4L-7R the “down-and- 
right” wires are the top level and in the area OL-1-4L- 
7R-7L the “up-and-right” wires are the top level. 

Third:—When using heavy wires in a lattice coil, a 
correction for the width of the coil may sometimes be 
allowed. This may amount -to 100% of the diameter of 
the wire as shown in figure 30-B, but it is usually 
neglected in the case of small wires. 

Fourth :—It is well worth a little trouble to study the 
layout of figure 22 and its analysis as presented in figure 
26. Similarly figure 23 and its treatment in connection 
with figures 27 and 28 should be examined. The fact 
that lattice coils are really “banked” in a sense, both 
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radially and axially is made clear in an unmistakable 
manner by these diagrams. The top and bottom levels 
are cyclically interchanged (figures 26 and 27) and the 
number of wires in a level—not layer—at any element 
of the coil is determined by the quotient of the swing 
(half. the pitch) by the advance. In figure 22 we have 
4 for this quotient. This gives us four wires each, or 5 
and 3 on top and bottom levels, as shown in figure 26. 
In figure 23 we have 4.5 for this quotient. This gives us 
four and five wires on top:and bottom levels respectively 
and a staggere@ progression of the advances on the faces 
of the coil; as can be seen by studying the cross sections 
in figures 22 and 23. These cross sections are made at 
the following places in figuge 22: 

PR-PL (1R-1L); 2R3QL; 4R-4L; 45R-45L; 6.5R- 
6.5L; 7R-7L (OR-OL); and at the following places in 
figure 23: OV, AV, 1V, 1Y4V, 2V, 2YV, 3V, 3¥V, 4V, 
414V. In all these ten sections the top and bottom wires 
at section OV, which is the start, are traced by a specific 
letter for every wire. T shows top level and B bottom 
level. Their initial positions in the level may be shown 
as corresponding to the numbers along the edge of 
OR-OV, as OB, 3T, 2B. The sequence of relative posi- 
tions as the levels move axially along the cylinder from 
side to side, is shown by the alignment of the drawings. 
This fact shows the so-called “side-banking.” 

The convention has been here adopted to show sections 
at such elements without ambiguity regarding which way 
the wire is being directed during winding—whether to 
right or left. If the sections were taken exactly at 1V, 
1.5V, etc., the wires in positions O or 4.5 would be 
“stationary,” as it were. To avoid this the sections are 
all supposed to be taken slightly toward the reader, who 
is assumed to be at section 17V looking toward section 
OL-OR. The winding is clockwise looking along the 
axis from the right to the coil. 

In applying figure 22 to figure 26 it should be 
remembered that the reader is above the coil at PL-PR, 
facing OL-OR. The winding is approaching the reader. 
All sections in figure 26, except the last at 7L-7R cor- 
responding as shown in figure 22 to 360 degrees or zero 
(OL-OR), have as many steps or turns per layer (8) as 
there are “advances” in the “pitch.” The extra wire is 
at 2T and starts the new layer. It is partly shown from 
OR MGEX. 

The sequences in figure 26 “jump” about, while those in 
figure 27 are, by contrast, evenly distributed around the 
cylinder. 


CHECKING CHARACTERISTICS OF WINDING SHOWN IN 
Ficure 23 


As this is a uni-lattice winding, differing from that 
shown in figure 22 only in having an odd number of 
“step-circuits” or “turns” per layer, we will consider its 
individual characteristics solely. 

First :—The “folding level” boundary is the line starting 
from point 1 in OV-OV to 3.5V at left, then to 8V-R, 
12.5V-L and 17V-R or O-R. 

360 
Second :—The advance in figure 23 is —— degrees, 
My 
21° 11’ approximately, and if the windings in figures 22 
and 23 had the same layer diameter figure 23 would not 
pass the requirements for good relative wire economy 
versus low capacity. 

As in figure 22 there is an over-lapping area, 1/V-L-R- 
17V, which is the part also shown at OV-1V-1V-OV. 
The use of the word “folding-boundary” is justified by 
the aspect of figure 25 which shows that both the winding 
levels in figures 22 and 23 could be imagined as laid 
down in the form of a multiple-wire ribbon conductor 
folded alternately at OR-8R, 4L-12L, 8R-16R, etc., so as 
to lay in the direction of the arrows. This ribbon con- 


’ 
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ductor would not have the lattice coil properties, however. - 

Turning now to figure 27 we find ourselves in a posi- 
tion to study a “moving. cross-section” of the two levels 
that make up a lattice layer—from the point of view of 
figuring the wire in the coil. Figure 27 is superior to 
figure 26 for this purpose on two counts. There are more 
cross sections and these sections are here taken in figure 
23 at equidistant radial cross sections. of the winding, 
using the “advance” v, as the measuring unit-arc. Figure 
27 shows as clearly as a moving picture could, the lateral. 
(axial) and vertical (radial) banking of the lattice type 
of universal winding. 

Starting out at a section through the element OV we 
notice nine wires in the layer, five in the bottom level 
and four in the top. This is true throughout -the lattice 
layer, as shown in the section at %V and subsequent 
sections. 

It should be remembered that in the even type of lattice 
shown in figure 22, the bends in the wire come opposite 
each other on the coil faces. In the odd type shown in 
figure 23, they are staggered by half the advance. 

In figures 26 and 27 the top level wires are marked 
with numbers showing their original arrangement in the 
starting section, and by arrows showing their axial 
trend, The “collision,” as-it-were in levels from opposite 
“trends” only takes place in the first (or odd) levels !— 
they are taken care of by the fact that the wires moving 
toward the right in figure 27 have apparently the “right- 
of-way.” The others: jump to the top “level.” This 
“right-of-way” is revised on the next swing-arc, 4.5V-9V, 
so that the uninterrupted trend.on the bottom level is 
toward the left in that case. 

In considering the gradual change of the swing-angle 
as new levels are added, figures 17 and 18 (see August 
WrreLess AGE), illustrate the relative flattening of the 
cells. The axial “diagonal,” H, of these lozenge-shaped 
cells is constant in length, because it is of necessity equal 

2wv 


to the submultiple of the width expressed by which 


Pp 


wv 
is constant in any coil and may be written — 
y S 
This is not equal to the separation, h, between wires in 
a level, which is a variable distance, but only differs from 
WV 


it by a factor sec G. Hence h=H secG or h= secG, 


S 
as shown in figures 28B, 28C and 30A. 

If one thinks of the first cross-step at the first level and 
at succeeding odd levels, until a skew surface like a pro- 
peller is mentally constructed looking toward the coil 
axis, a good idea will be obtained of the general change 
in direction and length of similar ‘‘families’’ of “cross- 
steps.” 

Before the derivation of working formulas is given the 
simple relations in a swing for odd and even coils with 
actual wire will be studied, so that pecularities of hand- 
winding may be allowed for in the wire calculations. 
Figures 28A and 28B give an idea of the first swing arc 
with bottom level wires from figures 22 and 23 
respectively. 


P 
Figure Z8A is, an.even coil? as, 
7 


In figure 


28B, m=9. 

Now we see that x, which is the number of “‘separation- 
spaces” (H) between wires each 4 units in length, is 
always half of the value m—the number of “step-circuits” 
or simply “circuits” in a layer. These circuits are zig- 
zags and hence are not true turns. This is evident in 
figure 28A if the bend aob from the succeeding (top) 
level is taken into consideration. In the case of this Rgure 


OctToBER, 1920 


the width (w) is immediately calculable as equal to 
4h+2A which gives the extra width for the bending 
allowance which we shall discuss directly. In the case of 


9V 


figure 28B although there is no bend opposite at 
4.5V, yet there will be one at 5v and the width of the coil 
is thus 4.5h+2A. So the rule is established in the case of 
both odd and even “‘step-lattice” windings. 
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placement between juxtaposed bends of half the advance, 


as contrasted with the even type of figure 28A where 
there is no such displacement. The first bending allow- 
ance may be, as in figure 29, or 31, a total correction equal 
to the diameter (d) of the wire. With a very thick wire, 
as in figure 30B, it must be equal to this diameter where 
A=radius of wire, if. the sinoidal arrangement is 
followed. 

In figure 30B the second bending allowance is the 
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Figure 26—Axial and radial ‘banking’ of figure 22 lattice. 


ALLOWANCE FOR BENDING 


The term “bending” here covers two separate condi- 
tions calling for a correction, if only theoretically, in most 
cases. These factors are, first—bending at the end of a 
cross-step or cross-spiral so that the wire projects slightly 
over the face of the coil as shown in figure 28A at 4V. 
This bending may be imagined as absolutely sudden, 
being produced by a “fold” in the wire, as in figure 30A 
where the angles and dimensions are exaggerated for 
purposes of study. In this case there will only be one 
allowance made. 

Second: The layout of the cross- steps is simple 
harmonic or almost so; i.e., the axial travel of the wire 
follows the motion of a pendulum. This complicates the 
calculation of length of winding, but allows a semi- 
empirical inductance formula to be derived which would 
be practically out of the question with the sudden bends 
or discontinuities shown in all layouts, preceding figure 
28A. 

Examination of figure 29 shows the “‘odd” type of coil- 
winding analyzed in figures 23, 27 and 28B with a dis- 


Figure 27—Axial and radial “banking” of figure 23 lattice. 


difference between the length K of the path 12321, called 
the cross-step as computed by an integration and the 
rectified helical length computed over the pitch-are 1-1 
of the sinusoid. This is expressed by the integral 


Ww be Xr 
= 12321 e2 V tote w? cos? dx 
ce) Fae 


las 


When w is small relatively to 1,, or G, and hence sin G 
small, the correction is negligible. However, the logical 
convenience of using a sinusoid instead of an analytically 
disconnected series of ‘ ‘zigzags”’ should be remembered 
when the electrical problems are considered. 


The theoretical extreme of bending is shown in figure 
30A where everything is exaggerated as much as possible. 
It is shown here that if h, is the separation between wires 
of diameter D, with swing-angle of G degrees, and 
swing equal to S degrees, we have two corrections. The 
spacing H between wires on a level in an axial direction, 
with separation h, is h sec G or H=h sec G and the 


correction for width, 2A=h csc G. 
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In figure 31 the sinoidal character of the curvature with 
an appreciable diameter of wire is rendered more evident. 
The double curvature with points of inflexion lying along 
the midplane M-M is evident. 

In figure 32 the advantages of hand-winding a wire like 
the above are indicated by the shaded cross-steps 
OR-SL and SL-PR wound around winding-pins shown 
in cross-section. The swing-angle G is greater than it 
would have been with the same width (w) ina coil frame, 
but with the wiring as in figure 31 it has a slightly better 
time constant, other things being equal. 

However, other things are not equal, as the use of 
winding pins straightens the wire and causes an approach 
to figure 30A, with practical sizes of wire. Inductively 
the straight cross-step in figure 30A is less efficient than 
the sinoidal cross-step of figure 31. There is shown in 
figure 32 a possible limitation to the spacing and size of 
winding pins. When these pins—which are of course v 
degrees apart—touch the wiring on the side away from 
the coil pins axially, the limit of approach has been 
reached, unless the very slow and cumbersome method 
similar to basket or rattan weaving is used of allowing all 
the winding pins to project full length equal to the depth 
of the coil (t) throughout the process of winding same. 
The ordinary hand-winding attachment can be made to 
raise the pin just before the bend around it is to be formed 
by an amount equal to the diameter (D) of the wire used. 

The coil with tapping-points at the bends, whose wind- 


ing-pins in large coils may be % to 1 inch diameter, has - 


1 distinct advantage over one not so wound. The min- 
imum spacing or “advance” between winding-pins will 
now be considered. 

Figure 33 gives for hand-wound lattices the geometri- 
cal relations between the width (w) of the coil, the 
“swing-increment”’ (6), the “stretch-angle” (¢@), the 
distance (K) between two “following” winding pins 
—as shown at C and C, and M, the minimum distance 
allowable under semi-mechanical systems of winding 
these coils. 

The wire is shown as if it were in an outside level and 
stretched around and between the winding pins at C to the 
left on the lower face of the lattice, and C, at the upper 
face on the right as developed on a plane. The axis of 
the wire passes through C, the midpoint of K the “pin- 
step.” . 

lf D is the diameter of wire and P and ¢ the diameter 
and radius of the winding pins, we may draw in the wiring 
—tangent under tension—to pins at C and C, and merely 
touching the adjacent winding-pin at C,. This is done 
by describing a circle around C of radius P+D and draw- 
ing a tangent to it from C,. Perpendiculars to this 
tangent through C and C, give, at points of intersection 
- with circles showing pin diameters, the required points 
of tangency. 

We see how the swing-angle (G) is changed by the 
addition of the swing-increment (6) into a new angle. y, 
called the “‘stretch-angle.”’ 

By inspection we have the following relations : 

P+D 


=o 


K 
K=1,, sec G=V1,.°+ (w+P)? 

It may be remarked before going any further that 
figure 33 does not rigorously show the winding of a semi- 
manually-wound coil, such as is shown schematically at 
figure 37. The distance between the pins in the outer 
layer of the latter figure correspond to the length of the 
arcs a-b, b-c. 

In the present treatment we have assumed that the 
minimum allowable distance M, between say, C, and C, 
on a flat development of the coil shown in figure 33 is 
just enough to clear the wire from adjacent winding-pins. 


, 


Octoser, 1920 


This being so, the distance on the outer layer along the 
actual surface of the coil is more than enough to clear the 
wire. This margin becomes greater—as a short analysis 
will show—the sharper the curvature of the winding sur- 
face. Hence in figure 37, if the outer layer has safe dis- 
tances given by a-b, b-c, etc., the inner layers have cor- 
responding distances such as a,-b,, a,,-b,;, etc., with a 
greater clearance as the layers approach the bottom of 
the coils. 

The length of wire from Z, to Z, is called the “stretch” 
Lt 


D 
L=K cos 6+2 (245) @ 
Ji 


=K cos 6+(P+D) ¢ or approx. 
== KY cost 
M=(P-+-D) csc 
The above formulas cover the particular additions 

specifically applying to hand-wound coils where the 
adjacent pins merely touch, but do not affect adjacent 
wires as is the case in purely hand-wound coils. This is 
shown schematically in figure 34, where two wires are 
shown completely handwound about winding posts 2-6 
for one wire and 3-7 for the other. The winding posts 
are separated of course by the advance, v. The inward 
bending is bad mechanically, but electrically figure 34 is 
better than figure 33. . 


S1zE OF WIRE VERSUS SWING ANGLE CHANGE 


The advantage of rapid radial change in levels, either 
through thick wire or separation of levels by cylindrical 
spacers is shown in figure 35. 

The ordinates show AG the decrement of tangent of 
the swing-angle as Dx the diameter of any given level 
increases. If we take three levels as shown with dia- 
meters differing by thesequal distances a-b and b-c for a 
certain size wire, we may shift them along OX to 
ascertain the best value. This is determined by the 
consideration that the area a-b-c-p,-p.-p,-a is the greatest 
possible consistent with mechanical considerations. 
Hence we instantly reject the positions a,-b,-c, or 
a-b,-c. giving Oa, or Oa, as the smallest diameters at 
first level for a lattice of the selected size of wire. The 
distance a-b-c might be half an inch difference in dia- 
meter to be divided among three or more wire diameters ; 
i. e., levels corresponding to same. The curves in figure 
35 show that the bigger the coil the larger the wire neces- 
sary at a given level to make a given change in the swing- 
angle at the next level. 

The best classifications of general formulas and com- 
parison of results will now be sought, in order to obtain 
a scientifically arranged systematic tabulation thereof. 


CLASSIFICATION OF RELATIONSHIPS IN LATTICE 
WINDINGS 
lst—Electrical properties 
2nd—Mechanical and geometrical relationships 
Under both these headings we may consider 
A—Cross-step lattices 
B—Cross-spiral lattices 
It is impossible within the limits of this article to con 
sider quantitatively the electrical properties of lattice 
coils. This will be done in a forthcoming article with 
tables from data secured under laboratory and _ practical 
working conditions. 


STRUCTURAL CLASSIFICATION OF DeEsiGN Factors AND 
SYMBOLS BY DEFINITION 


There are many varieties of lattice coils to be sys- 
tematized under the present classification. Hence the 
liberal use of subscripts is almost compulsory in com- 
paring similar but slightly differing concepts, as for 
instance d, the diameter of a level and d, the diameter of 
a pattern layer. 
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Figure 28A, B, C—Relation of axial separation to wire spacing. Figure 29—‘“Staggering”’ of 
Coil width allowance. Figure 30B—Coil width and length relations. Figure 31—Sinoidal vs. 


It should be noted that the first two levels in a lattice 
winding determine the “pattern.” This pair and every 
other superposed pair of levels may properly be called 
“pattern layers,” although as shown in figures 17 and 18 
the patterns slowly change in dimensions, but not 
arrangement. 3 

As seen in figure 23 the pattern layer is complete when 
the winding, or what is the same thing, the advance 
reaches the first circuit again, as it does here at 9V. 
When the advance travels 360° to 17V or OV which is 
the same thing, we have a “basket-layer.’’ One or more 
baskets make a complete lattice coil, although a basket- 
ees be" a pattern layer when p> 360°; e. g. 
p=372". 

A partial list of subscripts follows, and by proper 
combinations of the symbols given it may be extended 

_ to any practical construction used in lattice windings. 

It should be remembered that a pattern layer in a lattice 

coil has m turns, denoted by the letter ny. . 


Ze 
\ | QU elenefit 
a 


Fide memereney seule, ealedts ty 
A= i sy Length of pith are, lap fF ey 
Length Ge Wire Ging path 1232/1 = (Wice path 2352 _. 
Sie he +17? cos? 57. dx figure 30-B 
OS Ug ‘aS 


«h-half width correction 


Dainary cross s7rip 
Maplane 


<. 


A holt width correction 


Winding pins 
GPS 2 
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bends in “odd” lattices of figure 23. Figure 30A— 
straight layout. Figure 32—Handwinding precautions. 


Factors in Coit ConstRuUC- 
TION TO WHICH THE SYMBOLS 
REFER SPECIFICALLY 


Sympots Usep as SUBSCRIPTS 


ee ete ec aint Ce aa ice Nie oe ae basket-layer 
‘TEA hc BiggAchoinars tar NOIs Cats REEL swing-circuit 
SVE ee trees Si SAM cance cope ele.e, stalls advance 

BERG ae bate eho ars Vaas Gore av mevetecite e:8ts step-swing 

CUES Sree Arey ontiecuc-c Seeie cial oasis e spiral-swing 
(elt ok Be deca ecg cet SOS ae ge Ale a hand-wound 
id A Ree SSR WOE Spy hard aA GE ane 

PSB Oe POE Cee ein Ce lattice-level 
TDS coo Gurtacertotc. ce ice Bree lattice layer or pattern layer 
JN shege S. id SR NGO c ORR RSS ey multi-wire 

AMAL Sy PRAY Reet oe As eee multi-lattice 
DOA ce ene aves tacts Os SET SIT SLA oh external 

it SBE. GHBe: cr Re Eo Be / internal 

ieee A Gebel eee ree average 

Lp eee ee Meal ek teva tce hiss. ee total 


We read ‘the expression layu, as length of arc of the 
advance in a handwound coil. Adding the subscript “e” 


makes it an external advance arc, and adding “q” would 


specify that it was a “spiral-swing” advance. This is an 
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extreme case. If LL, is total length of a basket-layer.and 
we wind two more separate baskets we may write 
F.,=LL,;+LLy+LLy.. A 3-wire bi-lattice has a length 
shown by Fy, 5, and if it is a spiral, add “q’ as a subscript. 

With the subscripts logically classified we may now 
condense the fundamental lattice elements into a short 
statement of the minimum number of factors requisite to 
the design of a lattice coil. 


UNITs oF FUNDAMENTAL ELEMENTS 


We have been dealing with cross-swing lattices where 
the swing was either a step or a spiral and where the 
“back” and “forth” swings were equal. These are 
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Figures 33 and 34—Minimum pin distance outer handwound layer. 
spiral lattice windings. 


symmetrical lattices. In figure 39 there is shown an 
exceptional pattern scheme, an unsymmetrical lattice. 


The swing is s degrees in general (1D) 
_ The step-swing may be written s, degrees or 
ee JUSt'S ‘age (1,D) 
he spiral-swing may be written s, in degrees (1.D) 
The width of the coil measured between axes 
of wires at the coil faces, parallel thereto 
is w inches (2D) 
The general diameter of a coil is d inches (3D) 
The diameter of wire used is D inches (4D) 
The separation of wires shown in figures 28B 
and 28C is h in inches (5D) 
The separation of layers is given by b in inches (6D) 


_ The use of the listing suffix D in the above classifica- 
tion signifies that these factors are determined by defini- 
tion solely and are primary. The five factors ID; 2D; 
3D; 4D and the number of turns completely determine 
any machine wound lattice coil. It may be possible, 
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3 Wire twisting. 
Figure 37—Layout of construction of figure 33. 
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owing to the fact that the lattice form depends upon a 
Diophantine equation satisfied by a class of numbers 
rather than by definite algebraic values, that 6 quantities 
ean be used without over-determining the problem. 
In hand-wound coils at least 6 factors are necessary. 
The following symbols are classified as auxiliaries to 
the above, by definition, and are therefore listed with 
the sufix “DA” meaning “Defined Auxiliary” symbol. 
t is the depth of coil winding in inches (1DA) 
c is the ratio of wires on a level to diameter of 
wire D 
ry is ratio of separation of layers to diameter of 
wire 


(2DA) 
(3DA) 
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Figure 35 
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Figure 35—Change in interlayer capacity. Figure 36—Multi- 


Figures 38 and 39—New lattice constructions. 


d, is the diameter of any level (4DA) 
dy is the diameter of any layer (5DA) 
p is the angular pitch in general (6DA) 
Ps is the step-angular pitch (6aDA) 
Pq is the spiral-angular pitch (6bDA) 
m is the number of “swing-circuits” in a layer (7DA) 
y is the number of layers in the coil, (8DA) 
His the axial spacing of wires in a “level” in . 

general (9D AS 
H, is the step-lattice spacing along the axis as 

shown in figure 28B (9aDA ) 
H, is the spiral-lattice spacing along the axis, 

called the axial pitch (9bDA) 
x is the number of “step-circuits” in a level, 

measured axially at a bend in a “step- : 

lattice” coil (10DA) 
n is the “turns” or “swing-circuits” (11DA) 
1 is length in general (12DA) 


1,, 1s length of wire in one step-circuit 


(12aDA) 
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lan is length of wire in one spiral-circuit (12bDA ) 
1, is length of wire in one level (12cDA ) 
l, is length of wire in one layer (12dDA) 
F or F; is length of total wire in coil WLS ) 
G is the swing angle (14DA) 
k is length of the “‘cross-swing” in general (15DA) 
k, is length of the “cross-step” (15aDA ) 
k, is length of the cross-spiral (15bDA ) 
kp» is average cross-Swing in general (15cDA ) 
kms, 1S average cross-step (15dDA) 
Kmq 1S average cross-spiral (15eDA ) 
k, is cross-swing outer level (15£DA ) 
k; 1s cross-swing inner level (15gDA) 
las 1s length of swing arc in all lattice coils (16DA) 
lap is length of arc subtending angular pitch (17DA) 


r is ratio of radial separation of layers to dia- 


meter of wire (18DA) 


DEFINED AUXILIARY Factors IN SEMI-MANUAL 
Wounp Lattice CoILs 
These are listed with suffix “HDA” meaning “Hand- 

wound Defined Auxiliary.” 

P is diameter of winding-pin 

p is radius of same 

K is the “pin-step” or distance between pins 
successively reached by wire 

6 is the “swing-increment” or angle by which 
the effective “swing-angle” G, is changed by 
the pressure of the winding pins 

M is minimum allowable distance between wind- 
ing-pins (SHDA) 

If 1,;, as calculated from winding, is different from M the 

vernier action between the two will cause the pins and 

wire to eventually interfere. 

¢ is the stretch-angle or the new angle made by 
the wire instead of the swing-angle G 
when winding-pins are used 

L is the “stretch” in inches giving the length of 
hand-wound wire between “successive” 
pins (JHDA) 


(1HDA) 
(2HDA) 


(3HDA) 


(4HDA) 


(6HDA) 


ForMULAS USED IN DESIGN 


We are now ready to classify the formulas required for 
analysis and design, from a structural standpoint solely. 

There are three classes of formulas: 

A—Those immediately following from definitions. 
B—Those derived from general principles. 

_C—Those combined from A and B. 

The above letters will be used as suffixes in referring 
to formulas, and after classification the formulas will be 
tabulated in accordance with the requirements of various 
problems, to secure complete design constants in the 
simplest way. Given five independent initial factors, 
twelve coils will be evaluated. 


TABULATION OF SYMBOLS, Factors AND DIRECT . 
DERIVED FORMULAS 


When s is given there are five fundamentals, viz: 


Coil depth, inches, t. (1) 
Internal diameter, inches, dj. (2) 
Coil width,\inches, w. (3) 
Swing, degrees, s. 3 

) 


Wire diameter, inches, D. 
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Last Instalment on Honeycomb and Lattice Coils 
| A Wireless Telephone Set | 
Wavelengths for Local, Inter-City and Long Distance Transmission 
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GENERAL DEFINITIONS 


feses, (1A) 
v=ap—360z; “a” and “z”’ must be whole 
numbers. (2A) 
m=p/v (3A) 
ema /2. (4A) 
sin G=w/k; sin Ga=w/kn; sin G.=w/k., etc. (5A) 
eee Dy yet) 2 etc ih r= Z (6A) 
heecD, (7A) 
be=rD. (8A) 
Geamy! (9A) 
dy=(dirtde) /2. (10A ) 
t=bD, when r=2 or generally 
t=[r(y-1)+2]D. (11A) 
GENERAL RELATIONS — 
t=(d.—d;) /2. (1B) 
dn= (dod; ) /2. (2B) 
Ciel (3B) 
aw (4B) 
m=p/(ap—360z) ; “a” and “z’=1.2.3 etc. (5B) 
360 
a= 300k /S 201,300 ka, /s 5) o= ke (6B) 
s 
fib sec Gh cos G; cos G=h/H. (7B) 
Zw 
wee lx El wi / x= : (8B) 
m 
Ge—sir'w/k; G.=sin tw/k, ‘etc. (9B) 
Gsin? w/k,ssinyy x Hy /ky; k= csc. (10B) 
eo \/ wW?--/08?, d-Ll02 ? ka V w7-+/6s7 dy) 10%. CATB) 
Gn=sin? w/km. (12B) 
sins ox LLo/ Kan, (13B) 
ards adv adp 
oo or=k cos G; lay—=——; lap—— etc. (14B) 
360 360 360 
k= V w?+76s,” d? 10°; 
kon V W?+76s, dm? 10° (15B) 
nde: cena w  (G=G, 
Ee = csc G.dG= log; csc G—cot G 
G,—G; G; G.—G; GEG, [ 
—w csc (G.+G;) /2 or w csc Gn when G < 15°. 
== (kek) )\\/2 when’ G: <.15°-. 
RESULTANT FORMULAS 
F=30 my kn/s (in Hae (1C) 
V% 
fee 3/14 my dz, sec Gat (2C) 
18 
sin G=w/v w?-+76s7d?10° (3C) 
Hanp WINDING FORMULAS 
Gu=swing angle of “line-step’ drawn through 
centers of “following” winding pins. (7) 


K=“pin-step” or distance between following 

pins, sometimes written K,. (8) 
The pin diameter P and the width w are not independent 
but M must equal layu, the length of the advance-arc in the 
hand-wound coil. It is preferable to adjust w, the width 
to fulfill this requirement. 


Dimensions of Inductance Coils 


By M. K. Akers 


‘THE need of an accurate, rapid means of determining 

possible dimensions of a coil for a given inductance is 
appreciated by all who have such calculations to make 
and many formulas for this purpose have been devised. 
A list of these formulas is given in Scientific Paper No. 
169 of the Bureau of Standards. Of the formulas given, 
that of Lorenz’s, on page 118, is perhaps the most con- 
venient for ordinary radio calculations. 


This formula as given is: 


Ls = A N? QO centimeters of inductance. 
Expressing the dimensions in inches, the formula be- 
comes: 
L= 127 AD N? X 10° millihenries, 
where, 
D = diameter of coil in inches, 
= whole number of turns, 


Values of Q 
for usetIn Lorenz Formula 
l= L27QON7* 108 
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Figure 1—Graphic curve showing ratio of diameter to length. 


and Q is a function of the ratio, diameter to length, and 
is given on the curve. 

The problem usually presents itself in the form of: 
“What will be the proper dimensions for a coil to give an 
inductance of L millihenries when wound with a wire 
winding n turns per inch?” By assuming a ratio of diam- 
eter to length and taking the corresponding value of OQ 
from the curve, the equation above may be solved. It is 
liable, however, to result in a diameter D for which no 
form is available, and to fit it to a given diameter requires 
a cut-and-try proceeding which is long and tedious. To 
facilitate these calculations, charts of different sorts have 
been constructed. 

The values in the following table of inductances were 
taken from one of these charts based on Lorenz’s formula. 
The dimensions given are of about the same order of 
accuracy as the coil and can be wound without special care. 
The figures given are for such values of diameter and 
iength that the ratio of diameter to length is approximately 
2.5, since this is the condition for maximum inductance 
for a given length of wire of a given size. If greater 
accuracy is desired than is given by the table measure 
the coil and count the turns, after the coil is made. Re- 
member that the length is the overall length of the wind- 
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TABLE 1.—DIAMETERS AND LENGTHS OF COILS FOR 
Various INDUCTANCES 


— 


Driamurer anp Lene:H IN INCHES 


whee 
1 enries oy"¢ 
d | | d ] d l Gh alps ~d d 
No 6B&“d.c.c. No.8B&Sd.c.c. 
003 2 1%|24%/1% (3 Bite See ari hate os 
.0035 2 154 | 2% | 1% | 3 1% SA os ae 
004 -« || 2%/1%13 15% | 3% Ae. 30 Ae DR ate 
-0045 2% 11%13 1% 13% || 1%] .. ae 50 ci ore 50 
005 %| 15%] 3 134 | 3% || 13% | 234 | 1% | 3 1 |34%) % 
.00 5 3 1%)3%|)1%)|4 1%] 2% | 1% | 3 1% % A 
.006 3 1% | 3% | 1%) 4 1% | 2% | 1% | 3 14%|3%}1 
.0065 3 1% | 3%|11%)|4 1% | 2%)1%)13 15% | 3% | 1% 
.007 3 14% |3%|1%/4 15 | 2% | 1% | 3 1% wi 1k 
.0075 3 1%)4 134 | 5 1% | 2% | 1% | 3 134 | 3% | 1% 
.008 3 146 1 4 1% | 5 136 | 2% | 1% | 3 13% | 3% | 1% 
.0085 3 2 4 1% | 5 1313 1%) 3%11%)4 1% 
.009 3 236 | 4 1% | 5 1% | 3 1% %! 1561 4 1% 
-0095 3 24414 1% | 5 15% No. 12B&S8d c.c. 
.010 3 24% | 4 15415 134 | 2 1% | 2% | 13% {3 We 
015 3 3 4 24% | 5 1%) 2% |1%)3 136 | 3% | 1% 
‘02 ri e/a es OA 1341) :3' a) 136 "i334 |h15¢ ee 
025 4 3% 15 23% | 6 3 13% | 8% |14¥—| 4 1% 
.03 4 w%15 234 | 6 2% | 347} 1564 4 1%|4% A 
O25 4 3% | 5 346 | 6 2% | 3411%.) 4 154 | 4%4 | 1% 
.04 4 4341 5 334 | 6 234 | 4 18% | 444 | 154] 5 1% 
.045 5 354 | 6 3 fo 24y| 4 1% |-4% | 134 |} 5 1% 
-05 5 34%) 6 3% 17 234 | 4 (24%) 4% 11K) 5 1% 
1055 5: 1436] 64 S34 Why, 9% |4 12% | 41 1% 15 | 13% 
.06 5 4% 16 35% |.7 341 4 28% 1 4% | 2441 5 1% 
.065 6 3417 3% | 8 234 | 4% | 2% 1 5 2 5% | 15% 
07 6 44417 3% 18 3 4% | 2341 5 24%15%11K% 
-075 7 35% | 8 3419 234°) 4 234 1 5 236 | 6 15% 
.08 “f 33% | 8 3%) 9 2%) 4 2% | 5 2% | 6 1K 
.085 7 4 8 3% 19 3 4 3 5 23% 1 6 1% 
.09 ib 44% | 8 35419 3%] 4 38%] 5 2% 16 2 
.095 7 432 18 334 1 9 3% | 5 25416 24417 1K% 
No. 10B &Sd.c.c. No. 4B&S8d.c ec. 
-10 6 24%17 23418 214% | 4% | 2861 5 1% | 5% | 13% 
15 of 34418 234 | 9 2% | 5 2% 16 2417 1%. 
.20 if %y\8 33% | 9 3 5 34% | 6 29% 1 7 25% 
125 Su Al OF pesecul to 3% 6). | 3 Lead BL Be eee 
.30 8 4% 19 4 10 3% | 6 34617 2%18 2% 
.35 8 5 9 434 110 3% 16 3% |7 °“%18 236 
.40 9 4% |10 4% {11 38%4%17 3%| 8 3 9 Qe 
45 10 434 |11 4% |12 84%)\7 38%18 356 1 9 24% 
.50 10 4% 112 4K) 7 4417 13419 y% 
12B &8d.c.c No 200B &Sd.c.c. 
.00 8 5%) 9 454 110 44g] 5 2%) 6 23% |:7- 2 
:60 9 14% |10 | 43% {11 5. 13%/16 |2%17 | 2% 
.65 9 5% 110 45% |11 4415 o8g| 9 2541-7 2% 
:70 10 | 4% |11_— | 43% I12 5 | 38%) 1230 eee 
Bt 10 5% |11 454 |12 4416 24%17 y%18 23% 
80 il 4% |12 434 113 44416 346.| 7 25% | 8 256 
.85 11 5 12 4% 113 y 6 356 | 7 24618 % 
-90 11 54 112 434 |13 434 | 6: -| 354 | 7 246: | .8 L% 
-95 11 5% |12 4% 13 44416 3% | 7 246 | 8 2% 
1.00 11 55% j12 54% (13 434 | 6 3, 7 3 8 2% 
No 24B&8s.c.¢ No. 30B &S8s..c.c¢. 
1.5 5 254) 6 24417 1% |3%)1K%)4 1% %| 1% 
2.0 5 3% | 6 254 | 7 2% | 4 1 4% | 1961] 5 1% 
2.5 6 384% 7 25418 234 | 4% | 2 5 1% | 5% | 1% 
3.0 6 1.3% )7 3 8 254 | 4% | 234] 5 24) 5% |1K% 
3.5 6 34% 17 3% | 8 2% | 4% } 2% | +5. %| 6% | 2 
4.0 7 35% | - 4%19 33% | 5 2% | 5% | 2416 2 
4.5 7 3% | 8 33% | 9 3 5 25% | 6 256 1.7 1K 
5.0 8 35419 3% 110 24%15 2% | 6 23417 2 
6. > 143% |9 | 334/10 113515 |3%16 |2%]7 12a 
7.0 8 4% 19 10 3% | 6 3 7 2%'1 8 2% 
8.0 9 4% |10 11 35% | 6 3417 33418 23% 
9.0 9 4% 110 43% |11 3%) 6 3% | 7 3 8 2% 
No. 32B &S8s8.s. ¢. 
15 - 6 34% |7 254) 8 234 Bs 
20 7 3% | 8 23% | 9 2% a 
25 7 334 | 8 3419 2% B 
30 8 33% | 9 3% |10 3 S 
35. 8 4419 35% {10 3% i 
40 8 4% 4 10 39 2 
45 9 434 110 3% \1l 3% x 
50 9 446 110 44 }11 234 
60 10 | 43 |11 «| 43% |12 I] 37% 
70 11 434 \12 456 113 4 aie 
80 ll 5% 112 434 |13 434 a 
90 8 9 7 10 6% 11 554 |12 5% |13 434 
100 8 9 9 7. 10 7% {11 6% |12 5% 113 5% 
150 8 124% | 9 10% |10 11 8% |12 4113 A, 
200 10 11% j11 12 9 13 88% |14 75% \15 7%, 
250 12 10% |13 934 114 15 8% {16 734 \17 1% 
300 14 10% |15 9% |16 8% \17 8% 118 73% |20 6% 


ing and the diameter is measured to the middle of the 
wire. The inductance can then be calculated from the 
formula. 

While the figures given are for a single layer coil, they 
are reasonably accurate for a two-layer coil, provided the 
diameter is taken as the average of the layers. For a 
greater number of layers the accuracy decreases, but the 
figures still give a reasonable approximation of the in- 
ductance. ; 
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Table 2 gives the number of turns of wire per inch 
of length, which may be wound with different sizes of 
wire with different kinds of insulation. This table is 
calculated from the diameter of the wires and hence re- 
quires close spacing to obtain the figure given. 


Observe that in the formula, for any given coil dimen- 
sions, the only factor which is variable is N? = 1? n?® 
where | is the length and n is the number of turns per 
inch. It is consequently possible to calculate the induct- 
ance of a coil for other wire than that given in table 1, 
by multiplying the inductance given in the table by the 
ratio of the square of the number of turns per inch, from 
table 2. Thus: Table 1 gives for .01 millihenries, d = 4 
inches and 1 = 15% inches, for No. 6 B & S double cotton 
covered wire. No.6 B & S d.cc. wire winds 5.7 turns 
per inch. If this coil were wound with No. 20 enameled 
wire, which winds 29.4 turns per inch, the inductance 


29.4% ? 
would be times .01 or .266 millihenries. By this 
5.7 . 


relationship it is possible to interpolate the table and with 
a simple calculation obtain the inductance of most any 
‘coil desired. 
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TaBLe 2.—TuRNS oF WIRE PER INCH oF WINDING 


! 
| Turns Per Inco or WIND NG 


’ Diameter Single Single Single Double 
B.&S in In hes Enamel Silk Cotton | Cotton and Cotton 
Gauge No. Bare | Covered Covered Enamel Covered 
6 -162 ne Fara Aon Ans 5.7 
7 144 Se. Ried ciate ae 6.4 
8 128 Bie eae ives ae ok 
9 114 iad see ae aS 7.9 
10 .102 9.7 Are 9.3 9.2 8.8 
11 091 10.8 es 19:4 eee 1022 9.7 
12 081 12.1 Tat 11:6 5)" | 14.4 10.7 
13 -072 1206 sie 13.0 12.7 11.9 
14 -064 15.2 dBc 14.5 14.1 13.2 
15 .057 17.1 a: 16.1 Toe es 1457 
16 -051 19.1 aere 17.9 17.4 16.1 
17 -045 21.4 ote 19.9 19.3 17.9 
18 -040 23.9 aie 22.0 21.3 19.6 
19 036 26.7 bes OLED 23.5 21.7 
20 -032 30.1 29.4 27.8 26.8 23.8 
21 -028 33.9 32.8 30.8 29.8 26.3 
22 -025 39.2 36.5 34.0 32.7 28.6 
23 -022 42.2 40.7 37.6 36.1 31.2 
24 -020 47.2 45.2 41.5 39.6 33.3 
25 -018 52.9 50.3 45.7 43.6 Ay oe 
26 .016 69.5 55.5 50.0 48.0 Barts 
27 .014 66.6 61.7 55.0 52.7 ~ 
28 -013 74.6 68.5 60.3 57.5 
29 * O11 83.3 75.2 65.3 62.5 
30 .010 93.5 83.3 71.4 68.2 
31 .0089 103 91.7 77.0 (6! 
32 0079 116 100 83.3 79.4 
33 0070 130 111 90.1 86.5 
34 0063 145 120 97.2 91.7 
3D 0056 161 131 104 98.0 
36 0050 178 143 111 104 
ay 0039 200 154 111 
38 0031 222 166 117 


Improved Connections for Two - Element 
Vacuum Tube 


R A. WEAGANT discloses a method of connection 
* which when used with the two element vacuum tube 
greatly improves the value of the device as a detector. As 
-is well known, in devices of this kind operating by virtue 
of an electronic flow. between a hot and cold electrode in 
a vacuum, current will flow upon receipt of a signal, from 


Mguret 


Figures showing valve and hookup, one having a local battery. 


Figure 2 ; 


the hot element or electrode to the cold, since the heated 
element gives off negative electrons. In the case of de- 
vices of this kind now in use, the cold element is made 
positive with respect to one of the leading in wires of the 
filament when a signal is received and it is therefore made 
positive with respect to a relatively cold portion of the fila- 
ment. 

When no signal is being received the filament, if heated, 
is giving off electrons and the cold element tends to as- 
sume the potential of some particular point upon the fila- 
ment, depending upon the relative location of the hot and 
cold elements and upon their form. 

The object of Weagant’s invention is to provide means 
whereby the cold element may be connected with the indi- 
cator and a point upon the filament, the potential of which 
the cold element tends to assume and thus, when a signal 
is received, the cold element is made positive with respect 


to this point, which will be a hot point of the filament 
somewhere between its ends. 

Figure 1 shows the valve and an arrangement of asso- 
ciated local and aerial circuits. Figure 2 shows a modifi- 
cation in which a battery is used in the local circuit. 

The vacuum chamber includes a hot element and a cold 
element with electrical connections extending to points 
outside the chamber ; the cold element may be a cylinder of 
metal. The filament which may be of metal like tungsten, 


. or of carbon is connected by leads to a battery. A regulat- 


ing resistance is included in the circuit as a means for 
adjusting the emf.. The local circuit j includes the sec- 
ondary coil of an inductorium k, the primary of which is in 
a grounded aerial wire. One terminal of the telephone is 
connected in circuit through coil k to the cold electrode, 


. the other terminal being connected directly to a predeter- 


mined point # in the heated element. This point + is pre- 
ferably one of the hottest in the filament, or a point, the 
potential of which the cold element tends to assume when 
no signals are being received. In figure 2 there is shown a 
battery in series with the coil k. The connection of the 
terminal of the indicator directly to the hot point in the 
filament results in indications of greatly increased volume 
and strength. 


“25-Mile Radio Phone’”’ 


R. C. R. LEUTZ, author of an article on the above 
subject, which was printed in the April issue has 
forwarded an improved and corrected wiring diagram. 


Rado fregucrcy choke 
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A Negative Resistance for Atmospheric Reduction 


PRO: M. I. PUPIN and Edwin H. Armstrong have 

recently disclosed a method for the production of a 
negative resistance reaction by means of a system of cir- 
cuits containing a local source of electrical power with 
means for controlling it, and the application of this nega- 
tive resistance reaction to the compensation of the resis- 
tance reaction of electrical conductors, in order to make 
them responsive to sustained electrical waves of a prede- 
termined frequency, and not responsive to electromotive 
forces of a disturbing character. 


Figure 1—Circuit for producing negative resistance reaction 


The apparatus described here is, briefly stated, a new 
form of resistance compensator. Figure 1 illustrates a 
system for producing this negative resistance reaction, 
and figures 2A and 2B show curves of its resistance and 
reactance characteristics for various frequencies. Figure 
3 shows a method of applying the resistance compensator 
to reduce the effective resistance of a conductor. Fig- 
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Figure 2A—Graph showing resistance and reactance characteristics 


ure 4 shows a system of magnifying the negative re- 
sistance reaction produced by the system of figure 1 by 
means of a magnifying shunt placed around the main 
conductor of the compensator, and figure 5 illustrates the 
resistance and reactance characteristics obtained with a 
shunted compensator. Figure 6 illustrates the method 
of applying the shunted compensator to the tuning of a 
conductor. Figure 7 represents a compensator consist- 
ing of a number of parts connected in cascade system for 
the purpose of producing very large values of negative 
resistance. The characteristics of this system are illus- 


trated by the curves of figure 8, and figure 9 illustrates 
the application of the resistance compensator to the wire- 
less antenna. ‘ 

In the particular arrangement illustrated in figure 1 a 
three-element vacuum tube is coupled with the main con- 
ductor on the input side by means of the “exciting” cir- 
cuit 6, 7, 8, and'on the output side by the “energizing” 
circuit 9, 10, 11, 12. The external impulses are conveyed 
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Figure 3—Method of applying resistance compensator to reduce effective 
_ resistance of a conductor 

to the tube by the exciting circuit. By adjusting the con- 

stants of the exciting circuit with respect to the frequency 

of the incoming waves the excitation of the tube is regu- 

lated. The “energizing circuit” contains a battery which 

maintains a direct current between filament and plate. 
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Figure 2B—A modification of figure 2A 


The incoming waves vary the potential of the grid, and 
thereby the direct current. This variation produces an 
electromotive force in the main conductor by mutual in- 
duction between the windings of the transformer 4 and 
12, whereby energy is transferred from the battery to 
the main circuit. It is this transfer of energy which 
manifests itself through a reaction between the points 2 
and 5 of the main cireuit, which has all the properties of 
a negative resistance reaction. 

It will be seen that in the arrangements described re- 
sults have been produced by operations that are generi- 


OCTOBER, = 


cally similar to those of the induction motor resistance 
compensator, in which the primary circuit of the induction 
motor receives the incoming waves and produces thereby 
the magnetic excitation, whereas the rotating secondary 
by its electromagnetic reactions transfers, by expenditure 
of mechanical energy, electrical energy to the primary 
and thereby produces in it a negative resistance reaction. 
The amount of the negative resistance reaction produced 
by the means employed in the present instance depends 
upon the relation of the constants of both the exciting 


Figure 4—System of magnifying negative resistance reaction 


and energizing circuits to the frequency of the incoming 
waves, and for the purpose of adjusting these constants, 
variable inductances and capacities and a variable resis- 


tance are employed. In other words, these circuits are 


capable of tuning. 
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Figure 5—Resistance and reactance characteristics obtained with a shunted 
Compensator 


The effective resistance and the effective inductance of 
the system of figure 1 between the points 2 and 5 of the 
main circuit, as measured by a Wheatstone bridge em- 
ploying an alternating e.m.f. of suitable frequency, may be 
either as in figure 2A or 2B, depending upon the polarity 
of connection of the two transformers 3, 7 and 4,12. In 
figure 2A, the maximum negative resistance in the main 
conductor is developed at a frequency above the fre- 


quency for which the exciting circuit, when taken by it- 


self, is non-reactive. 
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The negative resistance reaction in the main conduc- 
tor is produced in the system of figure 1, by the follow- 
ing operations: A current in the main conductor pro- 
duces in the exciting circuit an e.m.f. which, through the 
medium of the grid condenser, charges the erid. The 
charged grid produces a variation in the amplitude of the 
direct current flowing through the exciting or plate cir- 
cuit. This current variation then induces an e.m.f, 
the main conductor. The phase relation between the 
current in the main conductor and this e.m.f. determines 
the reactions which are produced in the main conductor. 
If the e.m.f. thus produced in the main conductor is so 
constituted in phase that one of its two components is 
in the same phase with the current in the main conduc- 
tor, then a resultant negative resistance reaction between 
2 and 5 appears when this e.m.f. component is greater 
than the effective positive resistance reaction of the coils 
3 and 4. The value of this negative resistance reaction 
depends only upon the amount of current variation pro- 
duced by the action of the grid, and upon the electromag- 
netic coupling between the main circuit and its secon- 
daries. The law in accordance with which this value of 


the negative resistance reaction may be varied, and given 
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Figure 6—Shunted compensator applied to the tuning of a conductor 


any assigned limit, is discovered by connecting the ter- 
minal 2, 5 of the main circuit of figure 1 into an arm of 
a Wheatstone bridge employing alternating e.m.f. of suit- 
able frequency and intensity. The curves of figures 2A 
and 2B, are the result of a study of this kind. In these 
figures the ordinates of curve R, represent the effective re- 
sistance, and of curve L, the effective inductance between . 
the terminals 2 and 5 for various frequencies. It will 
be seen that these curves are in their main feattires simi- 
lar to those which may be obtained with the induction 
motor compensator. No exact general mathematical for- 
mula can be given which will express the relation be- 
tween the effective resistance and the effective reactance 
of the main conductor of the electromagnetic constants 
of the various parts of the system and the impressed fre- 
quency. But an experimental study by means of the 
Wheatstone bridge enables one to construct easily an em- 
pirical formula for any particular case. 

To apply this negative resistance reaction to the com- 
pensation of the resistance reaction of an electrical con- 
ductor, we proceed in the manner indicated in figure 3. 
Here 16, 17, 18 is a conductor containing resistance, in- 
ductance and capacity and which is to be tuned to the fre- 
quency of an impressed simple harmonic e.m.f. The 
main conductor of the resistance compensator is placed in 
series with the conductor 16, 17, 18, and the exciting cir- 
cuit adjusted to produce negative resistance between the 
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points 2 and 5 at the frequency for which the conductor 
as a whole (19 to 5) is to be made selective. The value 
of the negative resistance between 2 and 5 is adjusted to 
be slightly less than the positive resistance of the whole 
conductor so that the resultant effective resistance of the 
conductor is very much reduced for the correct frequency. 
The negative resistance may be varied by adjusting the 
coupling between 4 and 12 or 3 and 7, or by varying the 
power of the vacuum tube to vary the local direct cur- 
rent, or by varying the value of the resistance in the cir- 
cuit. As the main function of the resistance is/ to con- 
trol the steepness of the resistance curve R, in figures 
ZA and ZB in the vicinity of their negative maxima and 
thereby vary the sharpness of tuning of the system, it 
is better to vary one of the couplings to obtain the re- 
quired variation in the negative resistance. The reaction 
of the main conductor is adjusted to zero for the same 
frequency by means of the inductance or the condenser. 
For the right frequency, therefore, the conductor 19, 5 
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Figure 7—Cascade system of producing very large values of negative 
resistance 


has zero reactance, and an effective resistance which is 
only a small fraction of the resistance added to it, but for 
all other frequencies both the resistance and the reactance 
are relatively very large. The amount of positive re- 
sistance that can be added in this way is limited by the 
capacity of the resistance compensator and by nothing 
else. 

The arrangement lends itself to the magnification of 
the resistance reaction by means of a shunt or by other 
means of potential magnification by transformation. 
This may be done by the arrangement represented in fig- 
ure 4. In this arrangement, which is the counterpart 
of the arrangement of figure 3, a non-inductive shunt con- 
taining resistance is placed across the conductor in which 
the negative resistance is produced. This conductor is 
provided with a series condenser for the purpose of ad- 
justing the effective reactance of the conductor. When 
the shunt positive resistance is made slightly greater than 
the shunted negative resistance, a large multiplication of 
the original negative resistance is obtained in the man- 
ner previously explained. A shunt of 1,200 ohms placed 
across the conductor having the characteristic of figure 
2A gives a multiplication of about six times. The char- 
acteristic resistance and reactance curves are shown in 
figure 5, 

To apply the shunted vacuum tube system for the pur- 
pose of compensating the resistance reaction of a con- 
ductor, the conductor 20, 21 is connected in series with 
the conductor 16, 17, 18, as illustrated in figure 6. The 
adjustments of resistance and reactance of the main con- 
ductor are made in the manner previously described for 
the simple resistance compensator. 

Another method of producing a high negative resis- 


THE WIRELESS AGE 


OcrosEr, 1920 


tance is by means of a resistance compensator consisting 
of several vacuum tubes and their appurtenances in cas- 
cade, as in figure 7. Two are shown here, but any num- 
ber may be used providing due regard is paid to the 
proper adjustment of the phase of the mutual inductance 
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Figure 8—Curve showing characteristics of circuit shown in figure 7 


reaction between the energizing circuit and the main con- 
ductor. The characteristics of the particular arrange- 
ment of figure 7 are illustrated by the curves of figure 8. 

In all these applications the arrangement for producing 


Ifa 


Figure 9—Application of the resistance compensator to the wireless 
; antenna 

negative resistance should preferably be such that the full 
value of the negative resistance cannot be produced in- 
stantaneously ; that is, a certain definite length of time 
should elapse after the arrival of the initial impulse of a. 
train of waves before the transient electrical state has 
passed into the stationary state in which the full maxi- 
mum value of negative resistance is established. This 
length of time is determined by the duration of the tran- 
sient state of the exciting circuit, and may be regulated 
by the suitable adjustment of the resistance of this cir- 
cuit which determines the rate of damping of its free 
oscillation. 


(Continued on page 28) 
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Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 


Description and Design of a Small 
Transmitter Unit 


WVIDERE radio is congested, a low- 

powered addition to the higher- 
powered transmitter proves of great 
value. 

It occurred to me that a small 
“inter-fleet” set would prove valuable 
when used in conjunction with the 
main set. A twelve-volt storage bat- 
tery is the source of power ordinarily 
available in the station and the field. 


By D. R. Clemons 


A large electro-magnet is mounted 
behind the vibrator panel shown in 
figure 3. An inductance and capacity 
is shunted across the contacts, as 
shown by the diagram in figure 4. 

In making contact, a powerful mag- 
net field is established and attracts 
the vibrator which moves toward the 


ance, secondary inductance, vario- 
meter and hot-wire ammeter. All of 
these are arranged as shown in figures 
1 and 2. 

A relay having high resistance 
winding breaks the primary current, 
and is mounted in the rear of the set, 
figure 2. Its windings are in shunt to 


Figures 1, 2, 3—Various views of the complete transmitter unit 


A low-powered transmitter should 
be thoroughly efficient, well designed, 
simple and — depending upon power 
available in the station or field—por- 
table. It is also true that many sta- 
tions do not have the facilities for 
operating power transformers. With 
these points as objectives, the follow- 
ing set was constructed. Its perform- 
ance has been so satisfactory that it 
is a valuable addition to any progres- 
Sive station. 

The complete set is illustrated in 
figures 1 and 2. Low tension primary 
currents are used, thus simplifying in- 
sulation problems. 

The entire transmitter is mounted in 
an oak cabinet measuring 1614 x 10x 


8% inches depth, and weighs twenty-_ 


six pounds complete. The well known 
buzzer type of primary excitation is 
used, employing the. hook-up shown in 
figure 4 and is designed to operate on 
200, 300, 600, 1200 and 2400 meters 
wavelength. 


magnet, finally separating the con- 
tacts. At the instant of contact sep- 
aration, the field collapses and induces 
a potential in the same direction as 
the original current flow. At this in- 
stant the potential is very great and 
jumps the increasing gap, thus charg- 
ing and discharging the capacity 
through the primary inductance. This 
impulse in the primary induces oscil- 
lations in the secondary system. 

The primary pulsation is aperiodic, 
and for this reason need not have the 
exact oscillatory constant of the emit- 
ted wave—in fact, increased current 
is pronounced where there is slight 
dissonance. The character of the pri- 
mary impulse depends somewhat upon 
gap adjustment, and with a long 
“make” and quick “break” the wave 
is more uniformly established. 

The following instruments are in- 
cluded in the cabinet: A send-receive 
switch, buzzer exciter, power relay, 
condenser battery, primary induct- 
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the power mains, and are operated by 
a light telegraph key in series with 
the windings. A .05 mfd. condenser 
shunts the heavy contacts to prevent 
arcing, 

When on the receive position, a 
knife switch opens the power circuit. 

Four sections of the primary con- 
denser are used for the several wave 
lengths. Waxed paper* is used as 
separating sheets. A small case con- 
tains the condenser units shown in 
figure 2. 

Figure 2 shows the primary induct- 
ance mounted between rubber strips, 
and consists of six turns of cable tap- 
ped for correct values of inductance. 
Its relation to the secondary is vari- 
able; a knob driving a threaded rod 
adjusts the angular position. 

Two flat spirals of stagger wound 
inductances are employed in the sec- 
ondary system. Eleven radial rods 
are placed about the core, and througia 


* Mica would be better.— Ed, 
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them the windings are arranged as 
shown in figure 2, number 18 DC. wire 
being used for this purpose. This 
forms a very efficient arrangement. 
Taps are taken to the wave change 
switch of five points mounted between 
the coils and panel. The outermost 
ten turns of the second spiral are in- 
sulated from the inner turns by sev- 
eral turns of cotton braid wound be- 
tween the groups. Taps are taken 
from each of the ten turns, and are 
controlled by the variometer switch of 
figures 1 and 2. The variometer has 


GG 
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Figure 4 


Figure 4—Hookup of buzzer type of primary ex- 


citation 


a range of one hundred fifty meters in 
nine steps, providing ample correction 
for changes incidental to different an- 
tennae. Secondary adjustment 
switches are mounted on the rear of 
the panel controls, being brought 
through as shown in figure 1. 

Figure 2 shows the primary wave 
adjustment switch, altering both ca- 
pacity and inductance values for the 
several waves. A lead comes from the 
antenna and passes directly to a brass 
block carrying a double spring. The 
double spring makes contact with the 
variometer terminal stud when trans- 
mitting. An eccentric cam on the an- 
tenna switch operates a lever and arm, 
making contact with the double spring, 
lifts it away from the stud, and pro- 
vides a circuit to the receiver when 
thrown to the receive position. Power 
is also off when the switch is in this 
position. 

Ordinarily a constructor chooses 
different arrangements than those set 
forth in descriptive articles ; therefore, 
only the more important details will 
be given here. 

Figures 1 and 3 shows the vibrator 
which is mounted on a Formica panel 
5% x 456 x \% inches having core 
aperture and screw holes drilled as 
shown in figure 13, Figures 7 to 13 


, 
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show the different parts of the vi- 
brator, 

Two sets of parts shown in figure 
7 are required; these carry the moving 
springs and contact shown in figure 6. 
Two sets of parts as shown in figure 8 
carry the stationary contact as shown 
in figure 5. These standards are cut 
from 3@ x 34 inch brass bar. 

Where machine screws are to en- 
gage the stock, 8/32 threads are used. 
Round head machine screws pass 


through these smaller spacers, clamp- 
ing the moving springs to the stand- 
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logger wound 
ec. Core 24" 
Pegs I, wire 18 OC. 


20 30 40 
Turns (trom Ccénter) 


Figure 14—Graph showing action of coil 


ards shown in figures 5 and 6. 

Two 10/24 adjustment screws pass 
through the brass piece shown in 
figure 9, which is of 1 x 34 inch 
stock. These adjust the stationary 
contact as shown in figures 3 and 5. 

Phosphor bronze strips of 22 gauge 
are used for springs, and are cut to 
the dimensions given in figures 10, 11, 
12. The stationary contact is catried 
on the strip shown in figure 10, and 
the movable contact is carried on fig- 
ure 11. An iron armature is carried 
on the strip shown at figure 12, and 
acts upon the moving contact by a 
projecting stud shown in figure 6. 

The core is of soft iron wires three 
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inches long, and is bundled to a dia- 
meter of one inch. Two pounds of 
number 18 double cotton wire is 
wound into a coil 25% inches long. Tie 
rods clamp the magnet coil between 
the panel and circular wooden disc and. 
also provide leads to the vibrator 
parts. 

Hardened silver contacts 4% inch in 
diameter are used. Two radiators are 
carried upon the stock of each contact. 

Figures 1 and 3 show the assem- 
bled vibrator; the coil and disc are: 
shown in figure 2. 
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Figure 13 figures figurele 


Figures show the various parts of the vibrator 


Four sections of condenser. are: 


cused: .1, .53:.011, and .004 mfd. each. 


Paper dielectric is used, each sheet 
measures:4 by.5 inches. Papers are of. 
good bond thoroughly impregnated: 
by dipping into a hot mixture of 3. 
parts paraffin, 2 parts beeswax, and 1 
part rosin. One hundred and eighty 
sheets were used, separating one hun-. 
dred sheets of foil having effective 
area of 314 by 4% inches each. Each. 
section is tapped, and the units are 
clamped in the wooden case provided. 
with a hard rubber top. 

Low tension ignition cable is used. 
for the primary inductance. The sec-. 
ondary system is wound in two flat 
spirals. A section of rolling-pin 234 


‘inches long and 2% inches in diameter- 


is used for the core mounting. Eleven 
3/16 inch dowel pins are set radially 
into holes in the core. Two coils re-. 
quire two radial groups. No. 18 
double cotton wire is wound through 
the pins, using the stagger system. of 
winding. The coils are wound to a 
diameter of eight inches. The last 
ten turns of the second coil are in-. 
sulated from the interior turns and’ 
tapped to the variometer switch—sev- 
eral turns of cotton twine being 
wound between the groups. 

As the constructor weuld: design to. 
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suit his antenna and chosen wave- 
lengths, I have included an inductance 
curve for this type of coil. By using 
the constants of one’s antenna with 
the desired wave, the required in- 
ductance and turn required will be 
found. 

All ‘indicating dials shown in fig- 
ures 1 and 3 are cut from % inch 
hard rubber battery jars. Scales with 
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numerals are instrument drawn and 
covered by celluloid sheets of the same 
dimensions as the rubber plate—read- 
ings showing through the openings as 
illustrated. This forms a very attrac- 
tive and cheap way of using indicators. 

This transmitter draws 15 to 25 
watts on contact, responding evenly 
to transmissions at high rates of 
speed without fluctuation of tone or 
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signal strength. The pitch is about 
two hundred per sec. On an antenna 
having a natural period of 170 meters 
and a resistance of 33 ohms at 600 
meters, the current is 0.6 ampere. 
When employing a capacity and direc- 
tive loop, the current is 1.4 ampere 
with a resistance of 6 ohms: A 12 
volt storage battery is used as a source 
of power. 


Audion Circuits Galore 


By E. T. Jones 


THE average amateur is forced to 

pull his circuits and receiving ap- 
paratus apart every time it is desired 
to change circuits, as, for instance, 
from an ordinary detector circuit to 
that of an Armstrong regenerative cir-. 
cuit. In doing this he generally loses 
- much time and the connections which 
were of sufficient lengths to take care 
of one circuit will not fit for the next. 
This results in the waste of much cop- 
per wire for leads. Also, in time it will 
tell on the apparatus. 
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Experimenters, who live up to their 
name, tire of one circuit and prefer 
another—variety is the spice of life. 


Those desiring to have a circuit com- , 


prising numerous other circuits, need 
only follow the diagram given in figure 
1. The switch shown in this circuit 
of connections is not so easily con- 
structed and for that reason figure 2 
shows how two ordinary rotary 
switches can be employed to the same 
advantage. The two switch arms are 
connected to the secondary terminals 
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Figure 1—Original hookup 
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Various circuits secured by manipulating figure 1 


of the receiver. The five contact points 
of each switch are made common in 
pairs. This, of course, permits the 
same adjustment as the switch shown 
in figure 1, but is more cumbersome 
and occupies considerable more panel 
space. 

By placing the switch arms on con- 
tacts No. 1 and No. 3 the circuit shown 
in figure 3 is obtained. This is an 
ordinary detector connection. Con- 
nections made with contact points No. 
1 and No. 4 give the circuit shown in 
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figure 4. This is the Armstrong feed 
back circuit. Bringing the contact arm 
from No. 4 to No. 5 and permitting the 
other to remain on No. 1 gives the cir- 
cuit shown in figure 5. This is the De 
Forest ultra-audion circuit which can 
be used to great advantage in the re- 
ception of long wave undamped waves. 

Next the usual oscillating “tickler” 
circuit is brought into play by placing 
one of the contact arms on point No. 2 
and the other on point No. 3. Take a 
glance at figure 6 and see for yourself. 
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If an over anxious experimenter hits. 
a hard bulb which refuses to oscillate, 
place the switch arm contacts on points 
No. 2 and No. 4 and have a double feed 
back system, the oscillation “tickler” 
and Armstrong “feed back” circuits 
are then possible. See figure 7. 

This scheme should bring joy to the 
heart of any really enthusiastic “dab- 
bler” and, as stated in the beginning 
of this article, will economize time, 
give variety and save the apparatus. 


Direct Coupl 


T is not generally known that direct 

coupled receiving sets possess so 
many good qualities that they are well 
worth the attention and consideration 
of amateurs. Their construction re- 
quires less material, and, therefore, 
less money. They are very sensitive 
and surprisingly selective when prop- 
erly handled, tuning being much more 
easily and quickly accomplished than 
when an inductive coupling is used, 
and when used with a Marconi V.T. 
and honey-comb coils you can have a 
receiving set in a minimum space at a 
minimum price that will give max- 
imum results. Because a single coil 
hook-up is more efficient than a 
coupled hook-up when used as a 
radiator, a telephone transmitter 
placed in the ground lead will enable 
one to radiophone two miles or more 
with but a single V.T. 

In a series ‘of experiments carried 
out by Arden Hooks at his station, 
5BB, over twenty hook-ups were 
tried, every one of which was a direct 
connected circuit using only one coil, 
except when a second coil was em- 
ployed as a tickler. For the reader’s 
consideration the six best circuits are 
given here. 

No. 1 is an excellent oscillator, 
tuning being very sharp, but when re- 
ceiving spark signals regeneration is 
not so easily controlled as with some 
of the other circuits. No. 2 seems at 
times slightly more sensitive than No. 
1 but it is not so good an oscillator. 
No. 3 is a good oscillator and is sen- 
sitive, but requires more A and B bat- 
tery than either of the circuits No. 1 
and No. 2. No. 4 requires less A and 
B battery than the other circuits and 
is the best oscillator of all the cir- 
cuits tried. One prominent radio en- 
gineer states that with this circuit a 
single Marconi V.T. has brought in 
several trans-oceanic stations. Of all 
the circuits tried employing a capacity 
feedback No. 5 was far superior to the 
rest. Arc signals are strong and 
clear; spark signals are strong but the 
circuit is better for the reception of 
undamped waves. 
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By R. Newell Turner—5 BP 


Experiments with several circuits 
using a tickler coil were made. The 
majority of these circuits were good 
but just one is given, No. 6, which 
proved to be the best all-round hook- 
up that is possible with a direct coup- 
ling. 

This circuit was used extensively by 
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the Navy during the war and it is 
readily understood why when the cir- 
cuit is known to be very sensitive and 
selective; and an excellent oscillator 
with easy control of oscillations and 
regeneration without affecting the 
wave length in the antenna circuit. It 
is a circuit that can be adjusted in a 
minimum time to meet the most exact- 
ing requirements. With this Navy uni- 
control circuit practically all the U. S. 
coast stations have been copied at! 
Kountze, Texas, on 600 meters and 
several amateurs have been read from 
800 to 1,000 miles distant which is 
good work using only one Marconi 
Nike 

The condenser T should be con- 
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Various hookups for directly coupled receiving sets. 
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ed Radio Receiving Sets 


nected so that it can be placed in 
parallel with the inductance P if it 
should be desired. to cover a greater 
range of wave length. The tuning, 
however, will be much broader than 
when it is left in series with the an- 
tenna circuit. This variable tuning 
condenser should have at least .001 


Figure 3 
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mfd. capacity and for very long wave 
lengths a greater capacity is desirable. 

The variable C bridging the phones 
and B battery should be .002 mfd. and 
more capacity is required at times, but 
0005 mfd. is entirely sufficient for 
the grid variable condenser.. A 
variable condenser bridging the tickler 
coil was found to be an advantage 
when receiving arc signals, but it is 
best set at zero when damped waves 
are being received. 

I believe that the trend of the times 
will bring into more general use these 


_ uni-control receiving sets which in a 


large measure will eliminate complica- 
tions. ' 


A Negative Resistance for Atmospheric Reduction 


To apply the resistance compensator to the reduction 
of atmospheric disturbances the preferred arrangement is 
as shown in figure 9, wherein a resistance compensator 
containing several three-element tubes is arranged to pro- 
duce in the antenna a high negative resistance reaction. 
The first tube and its appurtenances are connected to 
the antenna by means of a condenser which is located at 
the base of the antenna and is shunted by a resistance 
which constitutes a leakage path for electrostatic charges 


(Continued, from page 24) 


accumulating on the antenna. The particular advantage 
of this connection is that the condenser is shielded by 
the high resistance 17 and the inductance 16 from pulses 
of short duration which are unable to develop any appre- 
ciable reaction across the condenser and thereby excite 
the compensator. The second tube of the resistance com- 
pensator is connected to the antenna through the trans- 
former 16, 27, and a detecting device, 28, is inductively 
associated with the coil 27. + 
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Further Data on Oil-Dielectric Condensers 


By L. Bartholomew 


N an article describing an_ oil- 

dielectric condenser for trans- 
mitting which appeared in the May 
issue of THE WIRELESS AGE, several 
points have since been discovered 
which will improve the construction 
considerably. 

Due to electrostatic stress between 
adjacent plates, trouble was experi- 
enced with buckling of the plates after 
a period of use, and the use of No. 16 
or 18 gauge aluminum sheeting was 
found to be advisable. 

_ Also, for a» medium low-toned 
rotary spark gap, the peak potentials 
developed. by the average wireless 
transformer are greatly in excess .of 
the ecupnG Sry. voltage rating, as cal- 
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THE. accompanying circuit diagram 

is to. be substituted for figure 3 of 
the article entitled “A Laboratory 
Radiophone” by Mr. Allen H. Wood, 
Jr., which appeared on page 27 in the 
September issue. Due to an. omission 
the circuit, as it was previously pub- 
lished, would not be workable as the 
plate circuit of the modulator tube was 
short circuited. The diagram published 
herewith corrects the error. The audio 
frequency choke coil should be wound 
with 2,000 turns of No. 30 enameled 
wire and the microphone transformer 
primary is wound with 300 turns of 
No. 22; the secondary with 6,000 turns 
of No. 40. These details are necessary 
to secure practical operation Of, the 
radiophone. 


Figure 1—The oil-dielectric condenser built by 
the whee : 


culated by formula. Hence a greater 
spacing than 3/16” becomes necessary 
for high-powered transformers, and a 
5/16” spacing was tried with success 
on 20,000 volts. 

A photograph of the oil-condenser 
built by the writer according to these 
specifications accompanies this article. 
It will be noted that bakelite end 
plates are used, with wooden jambs 
projecting to prevent the condenser 
slipping and touching the sides of the 
metal. container. 

Two of these condensers are in 
service: at‘: station: 61:G;) -and-: all 
troubles from breakdown: have* ‘dis- 
pore 
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Circuit diagram used in the labcratory radiophone 


Second District Call Letters of Ainitetir Stations 
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Name and address. 


Letters. Power. Letters. Power. eee and address. 
2UM 250 G. F.' Mudgett, 698 East 22d St., Brooklyn, N.Y. 2WF 60 Weinacht, 366 Amsterdam Ave., New York City- 
2UN 1000 Myron G. Pawley, 513:2d Ave., Asbury Park, N. J. « ‘2WG 500 Walter J. Garvey, 162 East 184th St., New York City. 
2U0 880 Be W. Heyer, 45'N, Fullerton Ave., Montclair, N. J. 2WH 250 Wm. Anderson, 41 Palisade Ave., Garfield, N. J. : 
2UP 800 H.-Phelps, Jr., 310 West 92d St., New York City. 2WI DSO mRN, Re 353 Warburton Ave., Yonkers, N. Y. 
2U 500 ta D. Hallett, 86 Prospect St., Rutherford, Nie Je 2wy 500 G. P. West, Railroad Ave., Sayville, N ‘ 
2U 500 Wm. H. Hannah, 70 Plymouth St., Montclair, 'N. iJ. 2WK 12 C. Jos. Caggiano, 245 Pacific St., Brooklyn. 
2UT 210 J. J. Taylor, 23 Lowell Rd., Schenectady, N. Y. ai 2WL 250 Walter GC. Houghton, 135 Ward Pl., South Orange, N. J. 
2UU 500m. V.. Candido, 584-East 26th St., New York City. ) 2WM 495 Wm. Leyh, 1867 Himrod Se Brooklyn. 
2UV 50 Ng E. Oliver, 140 ee 26th St, Bayonne, N. J. 2WO. 500 R. EB Guy, 17 Maple Court, Brooklyn. . 
2UX. 48 . W. "Woodman, N. Y. University, New York City. 2WP 1000 yu O. Spannaus, 25 Saratoga Ave., Yonkers, N. Y. 
2WO 225 . Koerner, 203 East 104th St., New York City. 

2VA 500 bg Schussel, 702 Hudson St., Hoboken, N. J. —-2WR 12 G. Wester, Jr., 1075 Chancellor Ave., Hilton, N. J. 
2VB 50 t B. Jamison, 195 West Lawrence St., Albany, N. Y, 2WS 360 eo W. Sievering, 54 Nairn Pl., Newark, N. J. 
2VC 10 Richard H. Van Camp, 713 Grove St., Point Pleasant; N. J. 2wWT 750 John K, McKenna, 134 Shonnard Terrace, Yonkers, N. 
2VD 480 M. Loos, 150 Pratl Pl., Flushing, 'N. ’Y. 2WU 250 F. Wm. Boettcher, 437 Irving Ave., Brooklyn. 
2VF 50 Edward Koch, Jr., 168 Willis Ave., Bronx, WV. 50 W. Wilson, 42 Hathaway Ave., Deal Beach, N. Y. 
2VG 25 B. Goldman, 330 East 80th St., New York City. 2wWW 50 We W. Stein, 48 West Van Vechten St., Albany, N. Y. 
2VH 36 Paul Hans, 1814 Grand Concourse, New York City. -2WX 500 W. Allin, 37 North Spring St., Elizabeth, Nee 
2vJ 50 F. Jaeger, 513 East 138th St., New York City. 2wY 50 tenes R, MacLeod, 530 Fifth St., ‘Brooklyn. 
2VL 800 V.-H. Lamarche, 18 Reckless PL, Red Bank, N. J. 2WZ 250 D.C. Keefe, 660 East 23d St, Brooklyn, N Ver 
es Be Ie ei eee ae Cae ee New York. 

COV ss: 9 has: th St., Brooklyn, : 2AAH 10 B. Cadmus, 500 West 122d St., New York City. 
2V0 36H. Burvis, yn 500 West 173d St., New York City. 2AAY By S.J Millonicla4rEhinside Ave. Orange, N. J. 
2VP 250 Henry Bartsch, Box 426, Marlboro, N. Y. 2ABA 500. DeWitt-L. Parker, 178 State St., Brooklyn. 
2V' 500 Justus, J. Agnoli, 16 Purvis St., Long Island City. 2APRR 100 Win, T. Hall, 267 Spring St., Ridgewood, N. J. 
2V 375) Se SE aa 15 Charles St., Roosevelt, Long Island. 2ABE 600 Smith, 208 West 133d St., New York City. 
2VS 50 “Hz Schaefer, 349 East 65th St., New York City. 2ABF 100 a een Oatman, 180 Broad St., Ridgewood, N. J. 
2VU 500ReI; na Campbell, 317 Clifton Ave., Newark, N. J. 2ABG 100 Frank G. Krebs, 16 Lincoln Ave., Arverne, Long Island. 
2VV 500 €. G, Schaum, 551 West 172d St., New York City. 2ABI 220 Robt. Blickenderfer, 1891 Daly Ave., New York City. 
2VW 375. C. W. Vollmer, 944 Washington Ave., New York City. 2ABI 25 Sauberman, 789 East 163d St., New York City. 
2vx 500 G. W. McCarthy, 1012 Sutter Ave., Brooklyn. 2ABK $e Robe. Hertzberg, 894 Union Ave., New York City. 
2VY 12 R. Carlisle, 139th St, and Amsterdam Ave., New York City. 2ABM 945 Fred’k A. Parsons, 754 Beck St., New York | City. ca 

2ABN 220 Clifford H. Brockway, 1019 East 179th St., New aan ity. 

2wA 500 John K. Keers, 224 81st St., Brooklyn. SABE 24 Donald M. Plumb, 546 West 146th St., New York City. 
2WB 500 H. J; Bogert, 7421 Narrows Ave., Brooklyn, N. Y. 2ABO 11 Jas: B. Murphy 121 Colonie St., ‘Albany N. Y. 
2WC 120 Ste dee W. Carey, 3d, Luddington Rd., West Orange, N. J. HEM 87 Clifton T Weehawken N. J. 
2WD 500 H. L. Demuth, 82 Wadsworth Ave., New York City. 2ABS 500 eyer, itton’ lerrace, , 
2WE 36 TA: R. Heydon, 403 Decatur St., Brcoktya ‘N. ive 2PA 660 


J. H. Woolley, 1743 Montgomery Ave., New York City. 
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Torpedo Controlled by Airplane 


THOUSANDS of dollars have been 

spent by the Government in in- 
vestigation of various systems and 
methods of controlling torpedoes in 
such a way as to bring them in contact 
with the enemy craft whether anchored 
or under steam.~ One method pro- 
posed was to install a wireless re- 
ceiving apparatus on the torpedo and 
by manipulating the wireless trans- 
mitting apparatus\aboard one of the 
battleships in a predetermined manner, 
the torpedo was to be guided safely to 
its mark. The disadvantage of this 
system is that it permits the enemy to 
control the torpedo after it has come 


Figure 1—Circuit diagram of hookup on airplane 


near its goal. Certainly the radio ap- 
paratus at the ship controlling the tor- 
pedo loses control after it has passed 
half the distance between the vessel 


Space in this department costs only 25c a line. 
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By Edward T. Jones 


and its target—the enemy’s vessel. It 
has been claimed, however, that this 
disadvantageous feature has been en- 
tirely eliminated, but no data is at 
hand. 

A method which seems to meet all 
requirements has been perfected by 
Earl C. Hanson. He makes use of a 
wireless receiving system installed on 
the torpedo, but differing from the 
usual system in that it works on the 
principle of audio frequencies. Radio 
waves do not interfere or actuate the 
apparatus employed at the receiving 
station aboard the torpedo, whether at 
a distance or very close to the enemy’s 
vessel. This is a great improvement 
over systems previously tried. 

In this system the torpedo is fitted 
with an antenna at the end of which is 
fastened a balloon, kite, or ship, 
which, maintains the antenna a con- 
siderable distance in the air. . That 
portion of the antenna protruding out 
of the torpedo nearest the water line 
is heavily insulated, the remainder, 
beginning at some reasonable distance 
above the water line, can be made of 
bare copper wire. The airplane flies 
over the torpedo, the pilot making ob- 
servations from time to time of the 
missile’s progress, by watching the 
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| A Meeting Place for Buyers and Sellers 


OXYBENZYLMENTHYLENGLYCOLANHY- 
DRIDE! 


The most perfect insulating substance known 
to science, Just call it BAKELITE when you 
order. It’s easier. Panels, 7/32” thick by 12” 
wide, will be cut to any length to your order, 
at 28c per linear inch. 12” x 12”, $3.25. 

Also heavy wall grey cardboard tubing. No 
spiral seams. 3%” and 4” diameters at 25c per 
foot, postpaid. 

A. K. LAING, Radio Supplies 
Pelham Manor, N. Y. 


TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremen- 
dous demand, Big salaries. Great opportunities. 
Oldest and largest school; established 46 years. 
All expenses low—can earn large part. Catalog 
hie DODGE’S INSTITUTE, N St., Valparaiso, 
ndiana, 


Special Summer Sale of Ground Wire No. 4 
Triple Braid Rubber Covered 8c per ft. plus 
postage. $7.00 buys the 100 ft., wt. 17 lbs. 100 ft. 
100 Amp. 600 Volt Lightning Switches, $4, We 
stock everything worth while in wireless. Have 
you written us lately? RADIO EQUIPMENT 
CO., 630 WASHINGTON ST., BOSTON, 11. 
MASS.—LET US QUOTE YOU. 


Wireless supplies especially for the amateur. 
Magnet wire, brass and zine rod, in@uctance 
tubes. Standard wireless knob and lewer 35c. 
Switch points and screws 25c dozen. One’ piece 
switch point with screw stud and nut 40c dozen. 
NOVOTOY RADIO SHOP, 20 West 65th St., 
Charlotte, N. C. 


“WHAT YOU WANT TO SAY AND HOW TO 
SAY IT.” By W. J. Hernan, in French, 
Spanish, Italian and German, 25c each; 
Russian (cloth bound), 50c. 


The best little books in the world for the 
traveler or student. 
and sentences most used and give the phonetic 
spelling that enables you to get the correct: pro- 
nunciation at the first try. Satisfaction or 
money refunded. WIRELESS PRESS, Inc., 326 
Broadway, New York City. 


HAVE YOU HEARD OF THE N®&W ‘*'73” 
SINGLE BLADE ANTENNA SWITCH? 


See our ad in this issue on page 42.. Radio 
men in the vicinity of Cleveland, Ohio are in- 
vited to visit our famous “STATIC ROOM” and 
use our radio set. Come up and meet the rest 
of the radio men. Send us your name for our 
mailing list and receive a copy of the “FIFTH 
CITY OSCILLATOR” a new local radio maga- 
ziine. RADIOLECTRIC SHOP, 919 Huron Rd., 
Cleveland, Ohio. 


NEW BOOK 


Besides the books described on pages 33, 37, 
and 39, we offer the following: ._Ward’s Pocket 
Dictionary of Technical Terms used in Wireless, 
price $1.00. Elgie’s Weather Book, $2.00, Edel- 
man’s Experimental Wireless Stations, $2.50. 
Principles of Radio Telegraphy, by Jansky, $2.50. 
Radio Communication, by Mills, $2.50. Wireless 
Map of the World (Cloth), $1.00. Send all 
orders to Dept. C, WIRELESS PRESS, Inc., 326 


Broadway, New York. 
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searchlight at night or the balloon in 
the daytime. Whenever the pilot of. 
the airplane desires to change the 
direction of the torpedo’s progress, he 
flies the airplane into the vicinity of 
the torpedo so that the trailing wire of 
the airplane is somewhere in the 
neighborhood of the torpedo’s an- 
tenna. If the two antennae are each 
several hundred feet long, it is not 
necessary that the airplane approach 
closer than several hundred feet. 


A description of the apparatus em- 
ployed aboard the airplane and the 
torpedo will be necessary to make it 
clear just how the torpedo is con- 
trolled. 


| 


Figure 2—Diagram of circuit used on board the 
torpedo 


By referring to figure 1, it will be 
seen that the airplane is provided with 
a pair of audio frequency generators, 
the generator 1 generating a frequency 
twice that of generator 2. One of the 
brushes of each generator is connected 
to a common wire 4, which in turn is 
connected to the primary of a trans- 
former 6, this transformer having an 
iron core and a secondary, one ter- 
minal of which is grounded at 9, on 
the airplane frame and the other ter- 
minal 10, being connected to the trail- 
ing wire 11, which may be of consider- 
able length. The other brushes of the 
generators are connected to a switch 
by means of which either of the gen- 
erators can be cut into the circuit with 
the primary of the audio frequency 
transformer 6. 

The apparatus installed aboard the 
torpedo is shown in figure 2, an an- 
tenna suspended by the balloon in- 
sulated at its lower portion near the 
torpedo but well above the water line 
passing through the hull of the torpedo 
and is connected to the primary of the 
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audio frequency transformer 1. The 
other terminal of the primary is con- 
nected to the ground, that is, the hull 
of the torpedo which is in contact with 
the water providing a good ground. 
The secondary windings of this trans- 
former go to the vacuum tube ampli- 
fier bulb, Where the currents impressed 
upon the antenna are increased suff- 
ciently to actuate the mechanism steer- 
ing the vessel. The output side of the 
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amplifier circuit is brought to two vi- 
brating relays, the armatures of which 


‘ are composed of tuned reeds and only 


respond to certain frequencies. It is 
plain, therefore, that the circuit which 
controls the-rudder of the torpedo is 
only actuated by certain impulses or 
frequencies. When one of the gen- 
erators of, say high frequency, is cut 
in on the airplane, the right hand mag- 
net on the torpedo is actuated and 
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actuates the reed, which in turn con- 
trols the movement of the torpedo. 
However, if it is desired to have the 
craft go in a different direction, the 


.lower frequency generator is cut into 


the circuit controlling the left hand 
magnet. 

This is indeed a very ingenious 
method of controlling torpedoes and 
will no doubt receive consideration 
from various interested angles. 


Some Pointers on Reconstruction 


(3 O back about four or five years 

if you would appreciate the im- 
provement in amateur apparatus. 
Most of the amateurs, especially of 
the limited pocket-book fraternity, to 
which I belonged, were then content 
to use the crystal detector. The 
vacuum tube, just coming out, meant a 
storage battery, which was of course 
out of the question. 
teries were another item of expense. 
The vacuum tube itself was expensive 
and very delicate, with a filament that 
burned only a short time. Consider- 
ing all things, galena or one of the 
other crystals suited our needs ex- 
actly. The old loose coupler, a 
variable condenser, which we showed 
with pride to everyone who visited our 
station, a pair of 2000-ohm phones, a 
detector and fixed condenser com- 
pleted the outfit. Surprising results 
‘were obtained with this outfit when 
‘connected to an antenna of moderate 
size. 

I repeatedly copied Key West, 
Florida (NAR), during the winter 
with an antenna only 40 feet high and 
‘60 feet long, the distance being around 
2,200 miles. Of course, this could only 
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Flashlight bat-. 


By Ernest G. Underwood 
(FIRST PRIZE, $10.00.) 


be done when conditions were good. 
One who has been in the game any 
length of time cannot help but re- 
member with pleasure the old days 
before the war, when, sitting in the 
small radio shack with two or three 
other fellows visiting you and the 
tobacco smoke thick enough to cut 
with a knife, the thrill of hearing 
some faint spark report: “S. S. 
San Francisco for Hong Kong, 1,900 
miles West of San Francisco at 8 
P. M., all well,’ then old “KPA” 
(Seattle, Wash.) would come swing- 
ing in calling some Jap up in the 
Northern Passage. Then the famous 
old rotary at “KPH” would come 
pounding in like a ton of bricks, 
OK’ing for the position message you 
just copied. Just after we entered 
the war I liked to listen to this famous 
old rotary. It made one feel as though 
some friend was right near. All of 
the old timers missed that old rotary 
when the Navy took the station over 
and put in the quenched gap and at 
the same time quenched the amateur 
by the general order to dismantle. 
Now that things are reopened let 


us take a night off and visit some of 
the post-war stations. We find them 
probably located in the same shed or 
room, but different in many respects. 
The receiving apparatus is entirely 
different and the transmitting ap- 
paratus is much more compact and 
neater than before the war. The re- 
ceiving equipment will impress you 
by the absence of the old _ loose- 
coupler ; in its place is a modern panel 
receiver, with its neat appearing scales 
and knobs. Beside the receiver is an 
instrument unknown before the war, 
an amplifier. There seems to be no 
limit to what you can hear. 

Now for the pointers: The first 
thing we encounter is our antenna. 
How many antennae in use by ama- 
teurs are correctly put up and cor- 
rectly insulated for the electrical 
strains they are supposed to stand? 
The average amateur erects his masts 
and places his antenna in position in 
the quickest possible time, never stop- 
ping for a moment to think about in- 
sulation. The experimenter will 
spend a neat sum on transmitting and 
receiving equipment, then turn right 
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You want our new ACE Uni- 
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mounted Honeycomb or Duo- 
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Remember you can’t buy better” 


THE PRECISION EQUIPMENT CO. 
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Indicating 
QUALITY 


The Corwin Indicating Dial, 


superior performance of accurate 


by its 


indication is recognized by radio 
men as a popular and needy 
It has 
been further improved and 


addition to any set. 


now. comes in two sizes, 
three and three and 


seven-eighth inches 


in diameter. 


This larger dial (3%”) 
fills .the general de- 
mand for an indicator to 
fit the standard one-quarter 
inch shaft; quality and work- 
manship. better .than ever. 


3” dial only, %5¢c.; with knob, 
$1.30. 3%” dial only, $1.00; with 
knob, $1.70. ' Sent: postpaid anywhere. 


We are distributors of the better class 
of radio apparatus and offer a superior 
service on products manufactured by A. 
R, Co. Acme, Radisco, Murdock, Radio 
Craft, Clapp-Eastham, Moorehead, etc. 
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Ten cents brings our latest catalog to you, 
describing the above dial and all standard 
radio apparatus. 


A. H. CORWIN & CO. 


Dept. C3, 4 West Park Street 
NEWARK, N. J. 
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MMC 
New English Publication 
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vention and Industry. You will like it. Send 30c 
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Wireless Press, Inc., 326 Broadway - New York 
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The 
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around and promptly throw about 
half of the transmitted and received 


energy away, due to re-radiation and | 


absorption by improperly insulated 
guy wires. Poor insulation of the 
antenna in general also contributes to 
the big total of radiation losses. 

Usually two poles are erected, with 
a small pulley at the top of each pole, 
a small hemp rope being used for the 
halyards. A few wires to hold up the 
poles complete the rigging. If the 
guy wires do happen to be insulated, 
the chances are that the insulators are 
placed as near the top of-the pole as 
possible and another set as near the 
guy anchors.as possible. The antenna 
probably consists of four wires spaced 
two feet apart with porcelain cleat in- 
sulators separating the wires from 
the spreaders. A piece of broom stick 
serves as a strain insulator. A great 
many antennae have no _ soldered 
joints, and if the joints are soldered 
the chances .are they aré not firmly 
soldered. 

The improvements in construction 
are as easy to do right as wrong. 

The first thing to consider is the loss 
in the guy wires due to the unbroken 
lengths of wire between the guy-wire 
instlators which  re-radiate and ab- 
sorb energy. These losses can be 
reduced to a minimum by correctly 
insulating the guy wires. The guy 
wires before’ the poles are erected 
should be broken up into short lengths 
of not’ more than 15 feet by the in- 
sertion of insulators. For the average 
amateur station wooden insulators will 
serve the purpose and are strong 
enough for all ordinary purposes. 
Make these insulators not less than 
12 inches in length by 1% inches 
square. Place the holes for fastening 
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the guy wires 114 or 1% inches from 
each end of the insulator. After plac- 
ing these insulators in the guy wires 
you will have no single length of wire 
of sufficient length to absorb any great 
amount of energy and re-radiation 
will stop. The pulley at the top of 
each mast should be of’sufficient size 
to prevent any undue wear and tear 
on the halyard at that point. If at all 
possible, 14 inch flexible steel cable 
should be used for the halyard, but 
in lieu of it 4% inch hemp, well tarred 
will serve. Smaller sizes of rope can 


be used but are very unreliable and 


are not worth the trouble they will 
certainly cause sooner or later. To 
insulate the halyards from _ the 
spreaders the 18 inch Electrose strain 
insulators are’ ideal for this purpose. 
The individual antenna wires should 
be insulated from the spreader by the 


use of Electrose or bakelite insulators. 


As tothe size of wire to use in the 
antenna proper, it is largely a matter 
of expense. If you can afford it, 7-18 
phoshor bronze antenna wite is the 
best.’ Smaller sizes of wire will do 
just ‘as well, however. The antenna 
wires shouldnot be placed closer than 
3: feet. For amateur work 6 or 8 
wires in the flat ‘top and lead-in are 
to be preferted. At the far end of 
the antenna all wires should be care- 


fully soldered to a jumper, shorting 
them. 


The lead-in wires should be soldered 
to the flat top wires so they will not 
work loose... A jumper should be 
soldered to: each lead-in wire and in 
turn soldered to the flat top wire and 
curved so that a round corner is made 
between the lead-in wire and the flat 
top wire. This will cut down the high 
frequency resistance caused by the 


FALL TERM Now. STARTING— 


WE are prepared to accommodate 
you at once and qualify you in a short 
space of time for a first grade*com- 
mercial license and’ excellent paying 


position. 


A limited number of scholarships are 
available to ex-service men. 


Write for Booklet B. 


Y.M.C. A. Radio Schigalt 


MARCY AVE., NEAR BROADWAY, BROOKLYN, N. Y. 


Telephone: Williamsburg 3800 


When writing to mdvectieeen please mention THE WIRELESS AGE i 
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square corner if this is not done. The 
lead-in should consist of the same 
number of wires as the flat top. 


Another point where energy is lost 
in the average amateur station is at 
the lead-in insulator. Some wonder- 
ful substitutes have been invented by 
various amateurs, but nothing can beat 
a good Electrose or porcelain lead-in 
insulator. The conductor going 
through the lead-in insulator should 
be large enough to equal the carrying 
capacity of the antenna lead-in. They 
are expensive but will well repay the 
investment. ‘The first cost is the only 
cost. A good lead-in insulator adds 
a great deal to the appearance of the 
station. 

The average amateur antenna switch 
is well made and serves the purpose 
for which it is made. But let me cau- 
tion you to watch out where you 
place the high frequency leads, if you 
use the switch to transfer from trans- 
mitting to receiving. Keep the high 
frequency leads at least 6 inches from 
the top of the table and from the 
walls. Do not run the leads through 
porcelain tubes. If a support is 
necessary use a piece of bakelite or an 
Electrose supporting insulator. Cop- 
per tubing makes an ideal conductor 
for the high frequency leads within 
the station. The tubing will bend 
easily and will also stay in place after 
it is bent. When neatly bent and 
nicely polished the appearance of the 
operating room is increased a great 
deal. 

The receiving apparatus draws our 
attention next. There is little to say to 
the amateur who has one of the re- 
ceivers made by a reliable company— 
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but watch the leads when connecting 
up the apparatus. 


To those who are building, or 
thinking of building, their own set I 
might give a few pointers. If you are 
making one of the variometer type 
regenerative receivers for 200-meter 
work, you can make tuning a great 
deal easier and cut down the distor- 
tion effect of the hand when tuning by 
placing a copper plate on the rear side 
of the bakelite panel. It can be easily 
fastened to the panel. Care should 
be taken to see that no wires or other 
parts touch the copper plate as it is 
to be connected to the ground. If you 
want to go further, a thin copper case 
can be made to completely enclose the 
receiver. .Connect this case to the 
ground. The effects of the body and 
hands are entirely eliminated by this 
method. 


In using amplifiers up to three steps, 
audio-frequency amplification is to be 
preferred. The steel core type audio- 
frequency amplifying transformers are 
the best for this purpose. Also, while 
not generally done, a great deal of im- 
provement in the working of the 
amplifier will result if a separate set 
of ‘“B” batteries are used for the plate 
circuits of each bulb. One “A’’ bat- 
tery can, of course, be used for all 
the bulbs, providing it is of sufficient 
capacity. | 

In connecting up receiving ap- 
paratus it is well not to use wire 
smaller than No. 14 stranded copper 
wire. For making-the interior con- 
nections of receivers No. 14 solid bare 
copper wire with empire cloth tubing 
for insulation is preferred. 


Keep a careful check on your “B” 


“C. W.” EQUIPMENT— 


Motor-Generator Set 


Direct coupled, 4 bearing unit. Drive motor of induction type. 110 v, A. C. single 


phase. 
175-200 watts, continuous. 


Output 500 v, 175-200 watts, delivery Oct. Ist, 1920. 


Compound wound D. C. Generator, 48 commutator bars. 


Outpucmsodw 


t Set mounted on substantial oak base and furnished 
complete with field rhegstat regulating output voltage. 


Delivery October Ist, 1920. 


Price, F.0.B. Boston $130.00 
D. C. Generator 


Price $70.00 


Special S. P. A. C. Motor 


Operates on 110 volts A.C. 60 cycle. 


Rated at 4 H.P.. Guaranteed to develop 1% 
H.P. continuously. Draws 4.5 amperes, 1750 R.P.M. 


Price $27.50 


“Bulletin 14”°—108 pages—over 100 illustrations—sent upon receipt of ten cents. 
A Rebate Certificate good for 10 cents on first dollar order is inclosed. 


ATLANTIC RADIO CO. 
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Radio 
Head Sets 


Strong, Durable 
Construction, Yet 
Extremely Sensitive 


This Stromberg-Carlson Radio 
Head Set is very simple and efh- 
cient. All operating parts are 
housed in dust-proof, moisture- 
proof aluminum case. The dia- 
phragm is mounted metal-to-metal 
in a way that the variation in tem- 
peratures cannot disturb the air- 
gap adjustments. Non-conducting 
spool heads and slotted pole tips 
decrease the eddy current losses 
and make the set more efficient. 


Each set wound to a resistance 
of 2,000 ohms with pure copper 
wire, furnished complete with a 6- 
foot moisture-proof cord attached. 


All sets thoroughly tested in ac- 
tual service before shipment. For 
$12.00 we will ship sample set for 
trial in your own station. If not 
satisfied, return equipment and 
money will be refunded. 


™ Bulletin 1206W—will give full particulars. 
Write today. 


Stromberg-Carlson 


Telephone Mfg. Co. 
Rochester, N. Y. 
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ACME APPARATUS 


We carry a complete line of 


RADIO TRANSFORMERS 


AMPLIFYING 
TRANSFORMERS 


MODULATION 
TRANSFORMERS 


C. W. POWER 
-TRANSFORMERS 


FILAMENT HEATING 
TRANSFORMERS 


TELEPHONE 
TRANSFORMERS 


CONDENSERS AMPLIFIERS 
DETECTORS 


14 HENRY CHOKE COILS SPECIAL TRANSFORMERS 


To secure satisfactory results in radio communication, 
absolute perfection in material and workmanship, both 
electrically and mechanically is essential. These condi- 
tions obtain in all the material we offer for sale. We have 
on the press a manual and catalog covering practically the 
entire field. It will be ready for distribution within the 
next few weeks. We make a charge of 25 cents for it, 
give a coupon receipt, which-coupon receipt is good for 
25 cents on a future order. 


Send for a Copy of Our Manual of Wireless Telegraphy, N 12 


It will contain 196 pages, size 6x9 in. profusely illustrated, printed on high grade 
paper with cover in two colors. 


RADIO EXPERTS AT ALL OF OUR STORES 


MANHATTAN ELECTRICAL SUPPLY CO., Inc. 


17 Park Place 110 W. 42nd St. 127 W. 125th St. 
NEW YORK 


CHICAGO, 114 S. Wells Street ST. LOUIS, 1106 Pine Street 
SAN FRANCISCO OFFICE, §04 Mission Street 


low what you would pay in a store. 


Ask us about this. 


Pleasant and profitable work. START TODAY, 


356 Springer Building, 313 South Clinton Street 


YOU Can BUILD This PHONOGRAPH Easily! 


TREMENDOUS SAVING IN COST 


You.don’t need to be a cabinet maker. We have made it an easy and pleasant job with 
Our Simplified Plans We furnish blue prints, diagrams, 


motor, ready-built horn, cabinet pieces and 
all metal parts complete. You do the assembling. 6 models to choose from, 
A few hours work and you will have as fine a type of phonograph as any produced, and at a price away be- 


Keep the Savings in Your Pocket Your machine will play all records, will have a wonderful tonal 


quality, excelled by none. No need now for any family to be 
without a phonograph because of the cost. The Makafone solves the problem. Build It Yourself At Less 
Than One-Fourth Regular Cost, but equal to the high priced cabinet om m= qemu mn coe em mo 
machines. Free records with each outfit. Send Today for Free Catalog 
and full particulars of our wonderful offer. Many a manufacturer got his 
start in this way. Why not you? Build machines and sell to your friends. 


AGENTS, ATTENTION! You can make and sell this machine from our 


plans at a profit of $50 to $75 each, Others are selling two and three a 
week. Here is your opportunity to make big money and become independent. 


MODERN PHONOGRAPH SUPPLY COMPANY 


Chicago, Ill. 
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batteries. If flashlight batteries are 
used, test them often so that any. 
defective battery may be removed. If 
defective batteries are allowed to re- 
main in the circuit the effective voltage 
will be reduced. Noises in the re- 
ceivers, too, will be caused by the de- 
fective cell, or group of cells. The 
flashlight batteries should be soldered 
together so that no loose connections 
will cause unnecessary noises in the 
receivers. 

The “A” battery rheostats should be 
kept clean and the contact with the 
resistance wire should be firm but not 
tight enough to wear the wire. Dirty 
resistance wire on rheostats where the 
contact is made will cause noises in 
the receivers. 


Loose and dirty contacts on the in- 
ductance switches will affect the tun- 
ing and strength of signals. Special 
care should be taken to keep the dead 
end switches working properly and to 
keep the contacts clean and tight. 


If mica condensers are used in the 
plate and grid circuits of the receiver 
it will pay you to buy the best con- 
densers obtainable; cheap ones will 
break down and cause no end of 
trouble which will be hard to find and 
remedy. 


A careful inspection of all switches 
and connections should be frequently 
made to insure the maximum oper- 
ating efficiency of the receiver. The 
telephone receivers recommended by 
most amateurs are the mica dia- 
phragm type. 


The transmitter next claims our at- 
tention. There are so many amateurs 
who own and operate transmitters that 
are very successful that perhaps my 
suggestions will appeal to only a few. 
The transformer is the first instru- 
ment of the transmitter to consider. 
It may be made at home if desired. 
With reasonable care used*in its con- 
struction it will do good work. The 
mica condenser is best, the only 
objection to this type of condenser is 


the excessive first cost. A substitute 


is an oil immersed glass plate con- 


WRITE TODAY! 


Modern Phonograph Supply Co, 
356 Springer woldg 
313 S. Clinton St., Chicacal Wi. 


Gentlemen: Please send me full par- 
ticulars of your Makafone proposi- 
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denser, in which 
must be used. 
The spark gap is one of the most 
talked of parts of a transmitter. It 
is also one of the most important. I 
prefer the low-toned spark that is 
produced by a rotary of 16 points ona 
10 inch bakelite disc enclosed in a 
perfectly air tight chamber. To obtain 


a good grade of oil 


the best tone that can be obtained from * 


a low frequency source of power this 
gap is run by an induction motor of 
sufficient power to turn the disc easily. 
So in getting.a motor for your rotary 
it will pay you to obtain one that will 
float on the line even with the load of 
the rotary wheel. If the points on 
the rotary wheel are exactly spaced 
and the motor floats on the line, a tone 
as near synchronous as it is possible 
to obtain without a synchronous motor 
or a rotary attached to the shaft of a 
motor generator wilt be the result. 
The quenched gap is coming into favor 
for use on low frequency supply 
sources for amateur transmitters and 
will run-the rotary a close race. 

The oscillation transformer should 
be well made and amply insulated. 
The hinged pancake type seems to 
have the preference over other types. 
This type permits careful tuning to be 
done and is easily placed to the best 
advantage. 

-A good ground system means real 
work. Anyone planning to install a 
real ground should figure on this part 
of the job. In my estimation the best 
ground is the buried counterpoise 
type. In addition, connections are 
made to all water pipes. A good many 
trenches about 12 or 14 inches deep 
are dug radiating in all directions 
under the antenna. No. 12 bare cop- 
per wire is buried in these trenches. 
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8 STATE STREET 


Facing Battery Park. 
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NAUTICAL #4 ACADEMY | 


Nautical Academy established ae 
CAPTAIN F. E. UTTMARK, PRINCIPAL 


REPARES you thoroughly for Government License ex- 
amination for Merthant Marine and Commercial Land 


Special work for second grade license men in preparation 


Electrical and Radio T heory combined with laboratory 
practice. Special course in Vacuum Tube and Radio Telephony. 
Elementary and Advanced Classes. Day and Evening Sessions. 

Write, call or phone for illustrated booklet. 


N.Y. Telephone, Bowling Green 8079 
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The wires are bunched together at 


one point and lead into the operating 


room. About twice as much wite is 
buried as there is in the antenna 
proper. Copper and zine plates buried 
several feet under ground also make 
good grounds providing they are large 


enough, 
The addition of a wavemeter to the 
station equipment will enable the 


operator to keep his transmitter care- 
fully tuned and working to the best 


advantage. 
One 


more suggestion. It is my 
last. Let us keep amateur radio on 


the same basis tomorrow as it is today. 
Let us keep in the public eye enough 
to have the public realize that we are 
not'a bunch of kids playing with some 
toy. Make them realize that our 
hobby is just as dear to us as a base- 
ball game or a golf match is to the 
busy business men—for the fact is that 
many business men find their recrea- 
tion as amateur radio enthusiasts. 


This Month’s Prize 


The attention of readers is called to 
the fact that only one prize is awarded 
for this month’s contest. That is be- 
cause only one manuscript was received. 
It is the first time this has happened, and 
it seems without apparent reason, for 
surely thousands of our readers 
good ideas on the popular subjects we 
select each month. Come to life. We 
are distributing very handy sums of 
money each month—regular space rates 
for the winning articles, and prize money 
in addition! Those stifling hot dog-days 
are gone, but the opportunity for earn- 
ing the price of that greatly desired piece 
of equipment still remains. Get in on 
these contests. THE Epiror. 
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PERFECTION 
Lettering and 
Drawing Pen 


"THE most simple 

and most efficient 
lettering pen for 
free-hand lettering. 
It writes with a 
steady, smooth, vel- 
vety touch. 


It’s Different! 
Try It! 


If you want com- 
fort, speed and. efh- 
ciency in lettering, try 
thePERFECTION. 
Eliminates that con- 
stant refilling and 
cleaning. The 

PERFECTION is the 
only lettering pen that actually 
solves the lettering problem. 


Made in eight sizes to 
suit all requirements. 


Write for Circular No. W. 


Manufactured solely by the 


New York Blue Print 
Paper Co. 


Sensitized Papers; Drawing Materials, 


Drafting Furniture 


102 Reade Street New York City 
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NEW RADIO BOOKS 


Here are the newest books out on the sub- 
ject that interests you most. 

They will bring you knowledge of the sub- 
jects covered right up to the minute. Every 
book by an expert. 


THE THERMIONIC VALVE AND ITS DE- 
VELOPMENTS IN RADIO TELE- 
GRAPHY AND TELEPHONY 
By J. A. Fleming, M.A., D.Se. 

279 pages. Price 
144 diagrams and illustrations........$5.00 
WIRELESS TELEGRAPHY AND 


TELEPHONY 
First Principles, Present Practice 


and Testing 
M. Dowsett, "M.LE.E. 


By HH. 
331 pages. 
305 diagrams and illustrations 


SELECTED STUDIES IN ELEMENTARY 
PHYSICS 
A Hand Book for the wireless student 
and Amateur. 
By E, Blake, A.M.I.E.E. 
176 pages. 
43 diagrams and illustrations 


WIRELESS TRANSMISSION OF 
PHOTOGRAPHS 
By M. J. Martin 
Revised and Enlarged Edition. 
143 pages 
Fully illustrated .. 


TELEPHONY WITHOUT WIRES 
By Philip R. Coursey, D.Sc., A.M.I.E.E. 
414 pages. i 
250 diagrams and illustrations 


RADIO ENGINEERING PRINCIPLES — 
By Lauer and Brown. 
Endorsed by Major General George O. Squier. 
304 pages, i 
250 illustrations 


THE OSCILLATION VALVE 
The BDlementary Principles of Its Application 
to Wirelss Telegraphy. 
215 pages. By R. D. Bangay. 
110 diagrams and illustrations 


Send All Orders to 
WIRELESS PRESS, 326-328 Broadway, N. Y. 


ARLINGTON TESTED CRYSTALS 


For over five years the ac- 


cepted standard for crystal '] 
detectors. Galena or Silicon, CG 
individually tested and pack-~ 

ed in tin containers, post 6 


paid, 35c crystal. 

We are distributors for Murdock, DeForest, 

7 Signal, Amrad and all standard lines. 
THE NEWMAN-STERN CO. 

Dept. W. A. 


New 1920 Red Head Phones 


We announce the new model of the 
famous Red Head Radio Receivers, 
greatly improved, 3,200 ohms, $12.50 

YW the pair. Write for Bulletin F6. 
The Newman-Stern Co., Distributors for 
\ DeForest, Murdock, Signal, Bunnell 
iy) | and other famous lines. 
Ys ‘The Newman-Stern Co. 
iP D pt.W.A. Cleveland, O. 


Cleveland, O. 
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Doings of the Clubs 


4G plete Springfield (Mass.) Radio 

Association has completed the in- 
stallation of a receiving set, and has 
adopted two definite aims: first, to 
raise enough money by October first 
to install a complete 1% kilowatt 
transmitting station; and, secondly, to 
have every member a Government 
licensed operator by December first. 
To secure the latter aim, code instruc- 
tion classes have been organized which 
will meet on Wednesday and Friday 
nights besides the regular meeting 
night on Tuesday. The classes will 
meet in the club rooms at 19 Orleans 
Street, Springfield, Mass., and any 
amateur who wishes to join should 
do so at once. 


A new club has just been launched 
in New York City in the lower east 
side district. The organization meet- 
ing was held on September 12th, at 
the home of Abraham Zeitchick, who 
invites all. nearby amateurs to com- 
municate with him at 340 East 8th 
Street, New York City. 


The Bedford Radio Club, of Brook- 
lyn, would like to get in touch with 
amateurs to devise ways and means 
of getting the most out of wireless 
work in way of working together and 
arranging sociable times and visits and 
outings to places of common interest. 

The Bedford Radio Club is plan- 
ning a 3-months’ course in wireless in- 
struction for beginners. 

All who are interested can apply to 
the club’s secretary, James Corcoran, 
420 Gates Avenue, Brooklyn, N. Y. 


The Essex County Radio Associa- 


tion, of Salem, Mass., certainly has 
been active during the past two 
months. 


A radio telephone exhibition for 
Fraternity Lodge I. O. O. F. of Salem 
was given on July 4th and the associa- 
tion held a dance by radio telephone 

n July 5th using two complete con- 
RHE: wave sets. 

A demonstration for the Lynn 
Chamber of Commerce was arranged 
for their annual outing at, Idlewood 


OUR GRADUATES 


NOW WITH 


The Radio Operator aboard American vessels 
is paid One Hundred and Twenty-five Dollars 
($125.00) per month. 


Aside from this, he is 


also furnished food and quarters. He is an 
officer of the ship and consequently enjoys the 
privileges that go with such a position. 


Independent Wireless Telegraph Co. 
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Radio Corporation of America 
International Radio Telegraph Co. 
U. S. Army Transport Service 
American Hawaiian Line 
United Fruit Co. (Tropical Radio Co.) 
Panama R. R. S. S. Co. 
Cutting & Washington (Mfg. Co.) 
U. S. Shipping Board 
AND NUMEROUS OTHERS 
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Ste US GAIUS ig La a ce eg ly eee 


There Were 


One meant that you were due for a jolt. 


Two Answers to this Question 


The 


other meant that you would have no regrets. 


Here’s the Story— 


Board of the Wireless Press has been 

fighting to keep up the quality of The 
Wireless Age and to hold the price at the 
old level. Believe me, it has been some 
battle. : 

Along with all other publishers, we have 
seen our bills busting the altitude record 
month after month. We have been hopeful 
each time that they would start a tail-spin 
toward normal, but nothing doing. Costs 
have just kept on climbing. 

The other day we reached the point where 
something had to be done. We had to con- 
sider that you want the same “high test” 
matter in The Wireless Age that you have 
always enjoyed. So we couldn't save in 


Px more than a year—the Publishing 


that direction. We couldn’t buy paper or 
illustration or printing any cheaper and give 
you what you want. 

There was only one thing to do. To ask 
you to help—help by paying a few more 
cents a copy for The Wireless Age. We 
know you will be willing to do it to keep 
the magazine at the top of the ladder of 
quality, where it has perched so long. 

The Board asked me to break the news. 
tusaid« ©. K., withtresetvations:y PRO- 
VIDED I could call your attention to the 
fact that while the price is to be raised from 
$2.00 to $2.50 a year (only 25 per cent.) our 
increases in expense run from 70 per cent. 
for printing to 200 per cent. and more for 
paper, and PROVIDED that our readers 
have 


One Last Chance 


to enter or renew their subscriptions at the 


this in return for your loyal support in the 
past. 


Last Chance Offer 


Effective October 5, 1920, the price of The WIRELESS AGE will be in- 
creased to $2. 50 per year (postage outside U. 8S. 50c. extra.) 


Single copy price 25c. 


old rate. I felt that you were entitled to 
TP 
Practical Wireless Telegraphy—Bucher. .. .$2.25 = 
Vacuum Tubes in Wireless Comm.—Bucher. . $2.25 = 
Wireless Experimenters’ Manual—Bucher. .$2.25 = 
How to Pass U. 8S. Govt. Wireless = 
License Examinations—Bucher ......... «75 = 
How to Conduct a Radio Club—Bucher...... 6 = 
Radio Telephony—Goldsmith ............... 2.50 = 
Radio Instruments and Measurements....... 1.75 = 
Practical Amateur Wireless Stations = 
(Compiled by Editor of Wireless Age)... .75 = 
Practical Aviation—Maj. J. A. White....... 2.25 = 
Signal Corps Manual—Maj. J. A. White..... 2.25 = 
1920 Year Book of Wireless Tel. & Tel...... Pa 
Manual of Radio Tel. & Tel.—Robison...... nom 
Elementary Principles of Wireless = 
Telegraphy—R. D. Bangay. Part 1..... 1.75 = 
Parhyegen a 
Both..... 325 = 
The Thermionie Valve and its Development = 
in Radio Tel. & Tel.—Fleming.......... 5.00 = 
Tho Oscillation Valve—Bangay..........--. 2.75 = 
Telephony Without Wires—Coursey......... 5.00 = 
Principles of Radio Engineering— = 
Lauer & Brown 3.50 = 
Experimental Wireless Stations—Edelman... 3.00 = 
Consolidated Radio Call Book.............. 125 = 
Wireless Telegraphists Pocketbook of Notes, = 
Formulae and Calculations—Fleming . 3.25 = 
Caleulation and Measurement of Inductance = 
and Capacity—Nottage ...............-- 2.00 = 
Wireless Teleg. & Telephony—Dowsett...... 3.50 = 
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If your order is postmarked on or before that date we will accept your 
new or renewal subscription for one year at $2.00 (50c. extra outside U. S.) 
Books ordered with subscriptions will be sent postpaid. 

Be sure your order is mailed before October 5, 1920. 


op fh to Sales Manager 


WIRELESS PRESS, Inc. 
326-328 Broadway, New York 


LAST CHANCE COUPON 


L. WELKER, 

Wireless Press, 
326-28 Broadway, Date 

New York, 
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The ¥ iljam B. Duck Co. 


AN? THING 
ELECTRICAL 


No. 14 Big 200 Page 
Wireless and 100 
Page Electrical 


THE WIRELESS AGE 


Lake on August 4th with receiving 
set and loud speakers on the side of 
the lake with the audience and the 
transmitting set on the opposite side 
of the lake. 

Another radio dance is_ being 
planned for October when Governor 


OcrosEr, 1920 


Coolidge, Republican nominee for 
Vice-President, will address the audi- 
ence by wireless telephone. 

The association has three live sec- 
tions now and are forming two more 
which will finish the organizing in 
Essex County. 


CATALOG 


a JUST OFF THE PRESS 


§ Any radio amateur will tell you there is no 


catalog to take the place of Duck’s, and that 


Prize Contest Announcement 


The subject for the new prize contest of our year-round series is: 


REMOGEsCONTROL ERANSMPPT Ei FOR 
AMA FRURS GSE 2 


Closing date, November 1, 1920. 


Contestants are requested to submit articles at the earliest practicable 
date. 


it is a Beacon Light to guide you in the 
selection of your apparatus. 


Send 12c for the Wireless Catalog and 6c 
for the Electrical Catalog. This amount 
may be deducted on first dollar purchase. 


Great cost of catalogs and low 


ices Dralibit ditebucen otharwine Prize Winning Articles Will Appear in the January Issue. 


Many amateur operators, seriously handicapped by the great volume 
of sound produced by the non-synchronous rotary gap, have devised several 
means of overcoming the situation. Best among them seems.to be the 
“Remote Control of Transmitters... The receiving apparatus and key 
are placed in the house in a comfortable location while the transmitter 
proper is often located in the attic, cellar, or in some cases entirely out- 
side the house in a small shed built to protect it and operated by a remote 
control antennae switch. We are particularly interested in this remote 
control switch and the method of mstalling such a transmitting station, 


THE WILLIAM B. DUCK CO. 
239-241 Superior St., Toledo, Ohio 


TELEGRAPHY 


(Both Morse and Wireless and RAILWAY ACCOUNTING 
taught thoroughly and quickly. Big salaries now paid. 
Great opportunities for advancement. Oldest and largest 
school; established 46 vears. Endorsed by Telegraph, Rail- 
way, Radio, and Government omcale. Expenses low— 
Catalog free. 


PRIZE CONTEST CONDITIONS—Manuscripts on the subject announced above are judged 
by the Editors of THr WrrEeLess Ace from the viewpoint of the ingeniousness of the idea 
presented, its practicability and general utility, originality, and clearness in the description. 
Literary ability is not needed, but neatness in manuscript and drawing is taken into account. 
Finished drawings are not required, sketches will do. The contest is open to everybody. The 
closing date is given in the above announcement. THE Wiretess Ace will award the following 
prizes: First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, in addition to the regular 
space rates paid for technical articles. 


All manuscripts should be addressed to the Contest Editor of Tur WurELESS AcE 


opportunities to earn large portion. 


DODGCE'S INSTITUTE E Street, Valparaiso, Ind. 


Recognized as the largest and best. 


Some Essentials of Radio Operating 
By S. F. McCartney 


. radio amateur is now standing 
on. precarious ground. His first 
care ate therefore be to keep 
strictly within the limits prescribed by 
the authorities, for if he does not, 
more severe restrictions or even actual 
suppression may be his portion. Every 


little while there is an intimation that 
the amateur is now on trial. We must 
so conduct ourselves that the verdict 
shall not be “guilty.” To this end con- 
struct your plant so that it will be | 
nearly a physical impossibility to emit i 
a wave of over 200 meters. Do not 


THE 


Send ten cents for 
descriptive catalogue to Dept. D 


900-902 Penna. Ave., N. W. Washington, D. C. 


VA CUUM TUBES 


in Radio Science and Engineering, arranged in a Complete and comprehensive course of instruction. 
Every amateur operator, commercial operator, engineer or manufacturer should study this course. 


Instruction—Lectures—Laboratory Work 
Under the personal supervision of an expert who has made a special study for years of the vacuum tube. 


Write for Booklet 
Y. M. C. A. RADIO SCHOOL 


149 East 86th Street, New York, N. Y. 
**The Best Radio School in the East’’ 


If desired, arrangements can be made for students to enjoy the privileges of our 
GY MNASIUM—SWIMMING POOL—DORMITORY—EMPLOYMENT BUREAU 


THEORY AND. OPERATION 


When writing to advertisers please mention THE WIRELESS AGE 
\ 


OcToBER, 1920 


put up an aerial that is too long and 
then resort to the “condenser in 
series’ dodge. The inspector would 
hardly be satisfied. He would fear 
that it might get out of series when he 
had left! It is rather remarkable that 
the authorities do not prescribe the 
maximum dimensions of ‘the aerial 
and all other transmitting equipment. 

Radio is an art that exhibits many 

vagaries; local conditions seem _ to 
have great influence. A practice that 
is effective in one locality may be dis- 
appointing in another. This being the 
case, it seems inexpedient to give ad- 
vice as to what particular form of in- 
strument to buy or what refinement of. 
circuit to use. Informative matter in 
books and magazines is so plentiful 


~ and so widely circulated that it is not 


necessary to give many instructions as 
to details unless one has a new and 


vital discovery to announce, and it its | 


feared that none of us have. Get the 
best that your reading and observa- 
tion recommend to you. Get just what 
you need and no more. Do not make 
your operating table a wilderness of 
wires. Let the leads be short and well 
separated. Then when you have good 
equipment use it intelligently. Study 
good text books and know the funda- 
mentals of the art you are practicing. 
Be satisfied with nothing but the best 
that is in your set. I recall in parti- 
cular two stations that I have seen. 
One almost made the beholder suspect 
that the owner was starting a muse- 
um, and yet that inferior-looking set 
was heard many hundreds of miles 
away. What was the secret of this 
success? Simply this, I think, that 
the operator did the very best with 
what he had. Then the set was in the 
basement within three feet of the 
ground. This latter fact should be 


EXPERIMENTERS’ WORLD 


well noted. The other outfit that I 
have in mind promised great ranges 
at first sight; everything was new and 
bright. The station was located on the 
second floor. This situation, of course, 
was not so unfavorable, but alas! 
Wires were running wildly about 
everywhere except on the floor. One 
naturally fell to wondering where they 
went and whether they ever got back. 
This amateur was never charged with 
interference by stations very far 
away. 

Perhaps the most neglected part of 
the amateur wireless station is the 
ground connection — in fact, a first 
class ground is expensive and some- 
what difficult to install. As is well 
known, the ground system and conse- 
quently the station itself should be sit- 
uated directly under the aerial, and 
the set as near the ground as it can be 


got. There is no such thing as getting 


too much ground connection. Dig and 
dig and dig. Bury all metal plates you 
can, copper if possible. Do not merely 
connect them in series, but run insu- 


Jated leads from a central point to each 


plate. Here and there we find an ex- 
ceptionally efficient transmitting sta- 
tion. The reason is sometimes obscure. 
It may lie in favorable location, but is 
more likely to be found in the perfect 
ground system. 

What a multitude of radio sins is 
covered by the vacuum valve detector! 
We can use inferior aerials, transmit- 
ters and receiving timers, and defect- 
ive grounds, and still, in spite of freak 
equipment, we can receive fairly well. 
The popular attitude seems to be: “Let 
the valve do .it’? It is so much easier 
to buy a few valves than to attend to 
the dull, prosaic details of radio. 

Speaking of the receiving side: Is 
the most sensitive receiver always the 
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For Easier 
and Better Tuning 


A set of General Radié 4 Step 
Inductors made to cover all wave- 
lengths between 140 and 22,000 
meters with a .001 M. F. variable 
condenser will add to the usefulness 
and appearance of your set. 

Each coil is mounted in a polished 
oak box with engraved bakelite 
panel, switch and nickel plated 
binding posts. 

The tapped-coil completely mounted 
means that you buy fewer coils, 
need no auxiliary mounting and are 
not inconvenienced by connections 
pulling out or breaking off. 


Price $6.00 each 
Full data in Bulletin 302. 


GENERAL RADIO CO., 
General Radio Building 
Cambridge 39 Massachusetts 


66 99 STRANDED 
JUPITER AERIAL WIRE 
144ce. PER FT. $12.00 PER M. 
7 strands No. 22 solid copper, The ideal 


radiator. Strong. Low resistance. Ship- 
ping wt. 15 lbs. per 1,000 ft. Send postage. 
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Worcester, Mass. 
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American Radio Relay League, 
Hartford, Conn. 
Enclosed find $1; please enter my trial subscrip- 
tion to QST for 7 months. 


Name 


Address 


<= lle os hee db eRe ee een eee ee ameere a 


When writing to advertisers please mention THE WIRELESS AGE 


40 


THE WIRELESS AGE 


That Radio 


Instrument 


When you are looking for some distinct part of a radio station and you have been unable to 


locate it elsewhere, come to us and you will find it here. 


Anything in radio that is a 


necessity, we have it. 


Apparatus of all responsible manufacturers, whose quality and service have been proven. 


Here are some of the instruments kept in stock: 
Filament Ammeters for Radio Work, made by Roller Smith, 0-1, 0-2 Amperes. 


List. Price $8.20. 


Loose Couplers $5.00, $10.00, $15.00, $19.00 

Tuning Coils, 4,000 Meters $4.75; 1,250 Me- 
ters, $3.50 

Murdock Variable Condensers, .001 Mfd 
$4.75; .0005, $3.75. 

DeForest Variable Condensers 
hand. 

Fixed Condensers, .002 Mfd. 70c.; .003, 90c. 

Lightning Switch, 600 V-100 amp., $3.94. 

Oscillation Transformer (Murdock Type) 
$5.00 

Switch *Points 3/16”x3/16" Threaded 
Shank with Nut 30c Ea. 

Switch Points, 3 /16”x3/16” with Machine 
Screw, 20c. Per Doz. 


always on 


Special $6.90. 

White Metal Dials 3”, 50c. 

Binding Posts, 9c. 10c. 12e. and 20c. 

Paragon Rheostats, $1.75 

DeForest Rheostats, $1.00. 

All the Wireless Press Books 

Marconi VT Bulbs. $7.00; Socket for Same 
$1.50 

Murdock VT Socket, $1.00; DeForest Type 
$1.50 

Western Electric Phones $12.00 

Complete Stock of DeForest, Murdock and 
Grebe Manufacture 

Loads of other Apparatus on Hand. 


The above list does not do justice to our complete stock and it cannot 
be appreciated unless you send for our catalog, which will be sent to 
all who wish it upon receipt of 10c. 


AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY 
Dept. A 235 Fulton Street, 


— New York City 


Polyphase Motors 
ee 2 and 3 plinse, A. C., 220v. 


with base and pulley. 


Charging Generators 


110 v, 2% amp. $31.50 1H. P. Special Grinding 
40 v, 12 amp. -- $52.50 
110 v, 9% amp. $67.50 
40 v, 25 amp. -- $67.50 
110v,18amp. $116.50 
40v.,50amp. $1 16.50 
110v,26amp. $156.50 
110v,50amp. $238.50 


Gereniorttya352, 9116.50 


SPECIAL _ 
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5 #.P. $116.50 ace 
110v,Samp.-- $52.50 sé duin $1 OE 50 5 HP. 


WRITE FOR CATALOG. BARGAINS IN MOTORS AND GENERATORS 


25%, deposit required on all orders. Balance C. 0. D. by 
Express. Sighi dralt with Bill ef Lading attached by freight. 
MANUFACTURERS’ DISTRIBUTER 


FACTORY GUARANTEED 
ALL SIZES 
PROMPT DELIVERY 

Single Phase Motors 


110-220 volts, A. C., 60 cycle, 
1800 R. }’. M. with pulley 
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TV Shel Garage Motor” - 974.00 
-|- 50 a 

ee 2 Bem $126.50 


- - $142.50 
gaze, antamt $146.50 


“oe 8 5 Maman $1 88.50 


With base pulley and 


- - - $832.50 


WASHING MACHINE MOJORS 
s 


™ Eactt | 
Meg. Val. $34.50 


This is the Outfit which made a reputation for 
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York 
Central Radio Institute, Independence, Mo. 
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Holt Electric Utilities Co., Jacksonville, Fla. 
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recent QSS tests. 


Klaus Radio Company, Eureka, Hl. 


Manhattan Electrical Supply Co., New York, 


Chicago, St. Louis 
Leo. J. Meyberg Co., San Francisco, Cal. 
Pacent Electric Co., Inc., New York City 


Hurlburt-Still Electrical Co., Houston, Texas Pa. 


Kelly and Phillips, Brooklyn, N. Y. 


A. H. GREBE & CO., Inc. 


Western Radio Electric Co., Los Angeles, Cal, 


78 Van Wyck Blvd., 
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best? The commercial companies do 
not think so. If the amateur can hear 
another amateur 1000 miles away, he 
presumably can hear the hundreds that 
are located between, as the wave length 
and power of the intermediate stations 
cannot vary much. 


But let us assume that the amateur 
has a well equipped station and is 
ready to transmit. A certain young 
man had a fairly efficient radio set, 
but he realized that he was not accom- 
plishing much, so, having instruments 
in mind, he asked, “What more do I 
need?” ‘The answer he got was, “The 
code!” A good many operators need 
the code, and they are not all amateurs 
either. First class senders are scarce. 
Not everyone can be a good fast 
sender, but everyone can be a good 
slow one if a determined effort is made 
in the beginning. Make the dash so 
pronounced that no one could mistake 
your a for ani. This is especially ne- 
cessary when combatting static and 
other interference. Make each letter 
clear and distinct and do not ignore 
spacing. Do not splutter and “fall 
down.” Know just what you are 
going to say before you begin a sen- 
tence. This can be accomplished only 
by clear, definite thinking. How often 
we hear operators repeat some punc- 
tuation mark over and over again 
while they are thinking wliat to say 
next. One should never forget that 
in radio there is but one public high+ 
way. 

Things greatly needed in radio 
transmission are consideration for 
others and good judgment. In every 
station should be placed, printed in 
large letters, the expressive slang say- 
ing: “There are others.” The great 
war seems to have done much to ex- 
terminate the “air hog,” but the species 
is not yet entirely extinct. We all 
know the enthusiast who appears to 
sleep with his hand on the key, and we 


A Combination that Can't be Beaten 


For Results,—real long-distance signals on short wavelengths you can’t beat the 


(Ny) 


Relay Receiver (Type CR-3) 
and Detector and 2-Stage 
Amplifier (Type RORD) 


You can get into the Big Relay 
Game and become one of the depend- 
able long-distance men with this 
Outfit. < 

GREBE RADIO apparatus is li- 
censed under the original Armstrong 
and Marconi patents, 

Inspect this Outfit at your Dealer’s, 
If he doesn’t carry our line as yet, 
drop us a postal for catalogue, men- 
tioning his name, 


Richmond Hill, N. Y. 
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have reason to regret that he awakes (Mt 


so often. Then there are those indus- oll ; i | 
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tice signals out into the ether. The | i ¢ 

grand jury should sit on those budding (hi \" | in | i 
operators. Of course as long as pe At! ; Is. ad y ull i 

are thousands of stations using nearly 

the same wave length and power there «fhe eC haat Sine bf Shiperior ee ia 
will be much interference, no matter 

how good the judgment the operators 

exercise. Perhaps in time some genius A revision of prices September 15, 1920, was required in. order to main- 
will bring forth a far-reaching and re- tain the Amrad standard of quality. Former prices of Amrad Radio Prod- 


volutionary discovery that will change ucts published in catalogs or bulletins now in circulation should be disre- 


all this, but at present we soon reach garded and this list consulted when planning purchases. 
the limits of tuning. If your set is ad- 


justable enough, w vty not cut the wave ARTICLE 
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Surely such a request from that source Operators: Any bulletin desired sent upon request. If you wish our complete 
would be pretty generally complied catalog and your name entered on our mailing list, send us your dealer’s name. 


with. If any one were selfish enough Canadians: Send for Canadian edition of our catalog giving Canadian prices 
to ignore such a reasonable regulation, and complete list of Canadian dealers carrying Amrad products. 
his ee workers in the radio art 


could ostracize him and thus reform 


bind AMERICAN [RADIO AND [RESEARCH CORPORATION 


So the problem of how to handle 
ai heatic “ith Hoel t fel d n 19 Park Row Address all Communications Factory and Laboratory 
Tadio (ra c with the 1east de ay and 1 New York to New York Office Medford Hillside, Mass 
TEL. 


TE sy | BAUK BAY 
ia 5464 


8@@ Boylston _ St. 
Boston. — Mass. 


Learn Wireless under men who have spent YEARS in the SUCCESSFUL training of THOUSANDS of Wireless operators. Graduates 
now in all parts of the world. When you realize that our Day or Evening School prepares you quickly and efficiently for positions paying 
from $100 to $150 per/month, food and quarters besides, does this not appeal to you? REMEMBER: We are the OLDEST, LARGEST and 
BEST EQUIPPED school of its kind in New England. Have always placed every graduate in a good position and kept them employed. Last 
year alone we gave instruction to more students than all other schools in New England combined! If these facts mean anything to you 
send in your enrolment today. Start any Monday. Special Summer classes. Our prospectus for the asking. 
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TUBE CONTROL 
PANELS 


of unit size, 544" High 44" Wide 


Beauty and convenience have been 
incorporated in the design of these 
Panels to an unusual degree. The 
detector panel has a plug connection 
for the telephones which takes your 
regular *phone’ tips. The amplifier 
panel has binding posts making it 
very easy to connect two of these 
together as a two-stage amplifier. 
30th instruments will give you the 
utmost value for your money, and 
One Stage Amplifier Panel the name Clapp-Eastham Co. en- 

Z. R. A. $18.00 graved on the bakelite panel car- 
ries with it almost 13 years’ develop- 
ment experience in the Radio Field. Catalogs mailed for 6c. stamps. 

Order one or both panels from your dealer today. 


CLAPP-EASTHAM COMPANY - 


CAMBRIDGE, MASS. 


Tube Control Detector Panel Z. R. D. 


$12.00. 


161 MAIN STREET 
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The “BENWOOD” 
ROTARY QUENCHED SPARK GAP 


Why not write us about them? Also 


about your other wireless needs. 


THE RADIO ELECTRIC COMPANY 
3807 Fifth Avenue, W. Pittsburgh, Pa. 


will increase your efficiency. 


g Introducing the RADIOLECTRIC SHOP of Cleveland, Ohio 
} Manufacturers of **73”’ Radio Products 


LOCAL AND MAIL ORDER SERVICE 


& The FIRST “73” product. 


Efficient Beautifully designed 


Easily operated Blade moves only 2” 


Well insulated Simplicity itself 


CIB Ie7 Single Blade Antenna Switch. 


Controls the audion current, rotary gap, or quenched gap fan, and power line, as well 
as antenna change-over, in one operation. Heavy and substantial. Copper blade, 1” by 
ie Specially designed for quick action needed in A, R. R. L. work. When in ‘‘sending” 
position, ‘‘B”’ battery is thrown off, and filament allowed to burn, thus making the receiver 
instantly ready for work when the switch is thrown; no waiting for bulb to reach proper 
temperature, 


Type A, with marble base, nickleplated, for use up to 2 K.W................ $10.00 
Type B, with wooden base, plain copper, tube ins. up to 1 K.W............. 6.00 


READY FOR IMMEDIATE DELIVERY RESPONSIBLE DEALERS WRITE 


AGENTS for: ACME APPARATUS, Dubilier Condensers, 
Bulbs, Audiotrons. 


AMRAD APPARATUS, Pacent Electric Co., General Radio Co., Murdock Apparatus, De 
Forest, 
RADIO ENGINEERING—DESIGNING—MANUFACTURING AND INSTALLING 


Our “STATIC ROOM” and RADIO STATION open to all radio men, 
meet the bunch and get acquainted. 


AMATEURS and COMMERCIAL OPERATORS in Great Lakes vicinity, send your name 
and address for our mailing list, and we will send you a copy of our semimonthly radio 
magazine, “The FIFTH CITY OSCILLATOR” full of up-to-the-minute news of Cleveland, 
Detroit, and vicinity, radio operators, and what they are doing, 


RADIOLECTRIC SHOP, 919 Huron Road, Cleveland, Ohio, Dept. W. 


Baldwin Phones, Radio Corp, 


Come up and 


‘Ocrorer, 1920 


terference begins when the wires are 
raised and the ground plates buried. 
Very selective receiving sets must be 
used in order to take advantage of 
what little variation there is in the 
length and character of the emitted 
waves of the great number of amateur 
stations in the country. Send good, 
plain, well spaced “stuff ;” set apart a 
period for genuine message work, and 
frown upon him who does not respect 
it; and never forget that there is a 
ereat opportunity in the radio field for 
the application of the Golden Rule. 


Queries Answered 


Answers will be given in this department to 
questions of subscribers, covering the full range 
of wireless subjects, but only those which relate 
to the technical phases of the art and which are 
of general interest to readers will be published 
here. The subscriber’s name and address must be 
given in all letters and only one side of the paper 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink, Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 

Positively no Questions Answered by Mail. 


L. E. W., New York City: 

I would suggest that you try some other 
type of modulating system instead of the 
one described, such as a transmitter in the 
ground circuit shunted by four to six 
turns of wire. Data for such a system can 
be found in “The Wireless Experimenter’s 
Manual” by E. E. Bucher, which you can 
obtain from the Wireless Press, 326 Broad- 
way, New York City. 

Ok Ok 
C. M. G., Kansas City, Mo.: 

Below you will find a wiring diagram 

suitable to your needs. 
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The various types of vacuum tubes on 
the market are designed to fulfill certain 
requirements which depend upon the: type 
of service required. de 


EVR: Beesanelrancisco. Cale 


Your letter does not state which diagram 
you are referring to in Vacuum Tubes by 
E, E. Bucher. 

If you refer to the long wave sets, the 
primary and secondary tuning condensers 


Make Your Own 


WIRELESS APPARATUS 


with the help of our 


Reliable Books 


—Send for Price List No. J39— 


COLE & MORGAN; Inc., Publishers 
188-190 Greenwich Street, New York 


NO 


Strongest, Most 


Mignon ‘‘RW4”’ 
Undamped Wave 
Receptors 
Write for literature. 
Mignon Mfg.Corp. 
Newark, N. J. 
Dept. W 


Loose Couplers 
Loading Coils 
Variometers 
Amplifiers 


Distinct Signals 
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Radio Frequency Ammeters 


for determining 


Antenna Currents 


Model 400 


Self-contained. Front-Connected 


Radio Frequency Ammeter 


Model 400 


Thermo Ammeter 


(Not a Hot-Wire Instrument) 


is a Switchboard Type Instrument 


7% inches in diameter. 


Guaranteed accuracy of 1%. Equally 
accurate on currents of any audio 


or radio frequency. 


Unaffected by changes in temperature. 


power consumption. 


Extremely low 


Can be used where bad wave 


form or frequency precludes the use of other forms of 


instruments. 


Write for information 


Weston Electrical Instrument Company, 27 Weston Ave., Newark, N. J. 
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Chicago Detroit Cincinnati Minneapolis 
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Boston San Francisco Richmond 
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Winnipeg 
Vancouver 
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Toronto 
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Owing te the fact that certain statements and expressions of opinion from correspordents and others appearing in these columns 
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Learn The Code 
With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the 
least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 
nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will 
quickly qualify you to pass the examination for a first grade license. 


4341 Richardson Ave., 
New York City. 
Jan. 21, 1920. 
THE OMNIGRAPH MFG, CO. 
Cortlandt Street, New York. 


Gentlemen:—I wish briefly to commend your very excellent Automatic Transmitter. Re 
cently I was successful in obtaining a first-class Commercial Radio License and I believe 
that the Omnigraph was my principal aid. 

I took a four weeks course at a Resident Radio School in Theory only: I relied on the 
Omnigraph to get my Code to the proper speed, and the Omnigraph did it. 

‘I was one of two in a class of eighteen to obtain a first-class License. The Stumbling 
block for the others was CODE And I know that a-short time receivin Pere 
graph messages daily would have enabled them to pass the examination as easily as I did. 


I believe the Omnigraph to be the easiest, quickest and cheapest method to learn the 
International Morse Code. 


Cordially yours, 
(Signed) GEO. E. SELLERS. 


The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 

Send for free catalog describing three models—$12 to $28. Do it to-day. The Omnigraph is sold under the strong- 
est of guarantees—if not as represented, your money back for the asking. 


THE OMNIGRAPH MFG. CO., 26 Cortlandt St. N. Y. 
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WORLD WIDE WIRELESS 


Radio Steers Ship 


ESTS of radio control installation on the old battle- 
ship Iowa, just concluded off the Virginia capes, were 
declared to have fulfilled the highest expectations of naval 
experts. The 12,000-ton battleship was navigated with 
precise accuracy solely by means of radio waves, emanat- 
ing from a control station on the battleship Ohio. The 
control was found thoroughly efficient up to a maximum 
distance of ten or twelve miles. 

Plans. .are being made to use the Jowa in target practice 
for the Atlantic fleet. It will be the first time in naval his- 
tory that a battleship moving at full speed has been used 
as a practice target. Guns of all bores and calibres will 
cut loose on the old sea fighter, which will be given a 
fair chance, however, of smoke screens and other simu- 
lated battle conditions. 


Washington Radio Conference 

AMERICAN experts conversant with various phases 

of the problem of national and international com- 
munications have been summoned for consultation with 
Government officials preliminary to the International 
Communications Conference at Washington next month. 
In addition to Admiral Benson, who, as one of the Ameri- 
can commissioners to the conference will represent both 
the Navy and the Shipping Board, Admiral Bullard, Di- 
rector of Naval Communications, and his aide, Capt. 
Bryant, have been asked to advise the American com- 
missioners. 

E. T. Chamberlain, Commissioner of the Bureau of 
Navigation, and C. E. Herring, Director of the Bureau of 
Foreign and Domestic Commerce, have been invited to 
represent the Department of Commerce. From the War 
Department, Major Gen. George O. Squier, Chief Signal 
Officer, who represented the United States at the Inter- 
national Radio Convention in London in 1912, has been 
delegated to act as an advisor to the American repre- 


sentatives. 


Marconi’s Teacher Dies 


THE death is announced from Bologna of Prof. Au- 

gusto Righo, aged 70. Senator Marconi was his 
pupil, and it was in his laboratory that Marconi began 
the study of Hertzian waves. 


Tuckerton Station to Be Enlarged 


THE Tuckerton wireless station has been taken over 
by the Radio Corporation of America, and additions 
to the plant will be made which, it is said, will make it 
one of the largest wireless stations in the world. 
The radio station recently communicated with the 
Island of Guam, over a distance of 9,000 miles. 


Canadian Marconi and G. E. Co. Affiliate 


THE Marconi Wireless Telegraph Co. of Canada has 
become affiliated with the Canadian General Electric 
Co. and the president of the latter, Frederic Nicholls, be- 
comes president, while Sir William Mackenzie and A. E. 
Dyment, of the Electric board, join the Marconi board. 
The affiliation improves the position of the Marconi com- 
pany with respect to a number of the patent rights and 
manufacturing developments. 


Col. Ceasear Bardelloni, who is to attend the interallied conference at 
Washington in reference to the extension of wireless telegraphy 


Airplane Radio Improved 


REPORT has been received from the Commander, 

Air Detachment, U. S. Atlantic Fleet, that the instal- 
lation of distant control for ignition systems has prac- 
tically eliminated all ignition noises, both on the trailing 
antenna for receiving and on the radio compass coil. 
This reduction of ignition noises permits intercommuni- 
cation between planes in flight for distances up to 10 
miles, using the skid fin antenna, whereas with the ordin- 
ary installation such communication is practically pro- 
hibited on skid fin antenna except when planes are flying 
in comparatively close formation. 


Marconi Pledges Radio Station to Fiume 


(Gu ECan MARCONI, visiting Fiume on his yacht 
Electra, was met at the landing by Gabriele d’An- 
nunzio, the’‘latter’s legionaries, the city authorities and a 
great throng of cheering citizens, who later massed them- 
selves in front of the Commander’s palace and vocifer- 
ously insisted that the visitor deliver an address. 

Senator Marconi complied, and, speaking from the cen- 
tral balcony of the palace, announced his decision of 
donating to Fiume a powerful radio station capable of 
transmitting news great distances, so that the world 
might learn of what was going on in Fiume. The an- 
nouncement was greeted with a tremendous demon- 
stration. 

Gabriele d’Annunzio, Commander at Fiume, has sent a 
wireless message in which recognition of the “Italian 
Regency of Quarnero,”’ recently proclaimed by D’An- 


nunzio, is asked from all the nations of the world, says an 
Exchange Telegraph despatch from Rome. 


Foot of the tower of radio station at Eilvese near Hanover, Germany 


Radio Story of the S-5 Rescue 


THE rescue of the S-5 takes its place with the immortal 

stories of the men who go down to sea in ships, the 
perils that surround them, the epic courage with which 
they bluff death and beat him. 

When the steamer General Goethals sent out the SOS 
for the submerged and disabled submarine, S-5, the dis- 
tress signal was picked up by David L. Moore, amateur 
operator of Farmington, Conn., who communicated it to 
the Boston Navy Yard. Immediately the word was passed 
along the coast and shortly thereafter boats from num- 
erous points were hurrying to the rescue. 

Such instances as this emphasize the importance of wire- 
less. They are more impressive even than accounts of the 
wonderful service performed by radio in time of war. 
The picture of the entrapped sailors aboard the submarine 
depending on a message flashed without destination, on 
the chance of its being picked up, appeals to the imagina- 
tion. So, too, does the result of that flash—the general 
alarm, the rush to put ship after ship to sea, the turning 
of dreadnaughts and steamers out of their courses, the 
exciting dashes toward the scene of the disaster. 

Wireless has been responsible for the success of great 
military maneuvers; its messages have probably turned 
the tide in numerous battles. But it is when it is brought 
into play as it was off the Delaware Capes that the human 
mind best appreciates the miracle wrought when it was 
invented. 

The terse, matter of fact sentences in which a radio 
dispatch from one of the rescue ships gives the official 
account of the accident, its cause and the details of the 
rescue is truly a masterpiece, a classic itself. Here it is: 
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“S-5 made quick dive for exercise 2 P. M., Wednes- 


day. Large valve in air intake failed to close. Admitted 
large quantity of water to living spaces. 
“Boat went to bottom in 165 feet of water. Got valve 


closed and expelled all water possible. Whereupon stern 
lifted barely out of water; bow on bottom, inclined down 
60 degrees. 
“Water ran into forward compartments. 
teries gave off strong chlorine fumes. 

“Forward compartments vacated and sealed. Con- 
tinued all possible efforts to expel water. No success. 
Chlorine also forced vacating control room, after which 
the thirty-eight officers and men crowded into two small 
machinery spaces aft and soon began to suffer from bad 
air. 

“Finding stern just clear of water, Lieutenant Com- 
mander Cooke and crew began drilling through with small 
hand drills. 

“Very slow work. Could only work two minutes at 
a time, bad air. | 

“At 3 P. M. Thursday, S. S. Alanthus saw submarine, 
came close, attention attracted by calling and waving 
through small hole by now through submarine. Made 
fast and hung to submarine until relieved Friday morn- 
ing, no tools. Could not enlarge hole, but saved lives 
whole crew by pumping air in with small water pump. 

“S. S. General Goethals next arrived. Her chief en- 
gineer clung to submarine stern. Worked small hand 
drill for eight hours. Splendid work. 

“Finally got hole large enough at 3 A. M. Friday and 
all officers and crew escaped without permanent injury. 
All suffering from thirty-seven hours’ bad air. Some 
temporarily incapacitated. The captain and some others 
soon revived and began assisting in salvaging submarine. 

“Naval vessels that started from Hampton Roads, 
Philadelphia, New York and New London began arriv- 
ing early Friday morning. Ohio now attempting to tow 
S-5 inshore. 

“Consider saving personnel was splendid feat. Slight- 
est mistake after accident on part of officers would have 
resulted in loss of some on board.” 

None of the naval vessels for which the Goethals wire- 
lessed reached the scene of the accident until several 
hours after the men had been rescued. The destroyer 
Breckinridge came alongside the Goethals, and within an 
hour or so after that half a dozen destroyers arrived and 
the battleship Ohio was reported on the way to tow the 
submarine. The submarine’s crew was also transferred 


to the Ohio. 


Hidden German Radio Sets Discovered 


- COMPLETE wireless apparatus which was an- 

chored in twenty fathoms of water off Melleha Bay, 
with the mast and working parts below the surface to a 
depth of about eight fathoms, has been discovered by a 
party of Maltese fishermen. The apparatus, which was 
subsequently removed by the dockyard authorities for 
examination, is of German construction and is complete 
in every detail. 

Undoubtedly signaling went on regularly during the 
war with submarines lying in wait for British vessels, it 
being quite possible to sink the mast before the opera- 
tions were detected. 


Storage bat- 


A post-war thrill was given the crew and passengers 
of the Peruvian steamship Eten on her trip from South 
America when a German wireless set of the telephone 
type, capable of a radius of one thousand miles, was dis- 
covered secreted in a water tank in cabin 28. An investi- 
gation is to be made by the Navy Department. 

The Eten was, before the war, the German steamship 
Rahja Kootis and was interned during the period of 
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hostilities in a Peruvian port. Her German crew re- 
mained aboard and it is thought the wireless telephone 
set was installed after the Peruvian Government had dis- 
abled her wireless. 


League of Nations Assembly to Use Radio 
N extensive wireless service will be established at 
Geneva for the first meeting of the Assembly of the 
League of Nations, which is to be held in November. 
Three stations during the session will be in daily com- 
munication with Paris, Lyons, aga: Moscow, Buda- 
pest, Nauen and Berlin. 


« 
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Radio Device Prevents “Listening In” 


UCCESSFUL demonstrations of a new wireless en! 


tion which marks a step towards the secrecy of wireless 
telephone and telegraph messages, have taken place in 
Great Britain, and. Merconi is at present conducting fur- 
ther tests at sea in his yacht Electra with a view to its 
wider application. 


Details of the invention are secret, but it may be stated 
that an apparatus has been devised which, by what ex- 
perts call an “electrical method of concentration,” propa- 
gates the electric wireless wave in a “beam” in any de- 
sired direction and in that direction only. 


Hitherto the electrical waves sent out from wireless 
stations have spread out in all directions and all who “‘lis- 
tened in’ could hear. The new invention will mark the 
end of the wireless “eavesdropper.”’ When it is per- 
fected a wireless station will be able to send out Morse or 
spoken messages which will be heard only by those for 
whom they are intended. 


The new apparatus which is being worked at an ex- 
perimental station in Great Britain with a short wave 
length, has recently been demonstrated by a number of 
experts who expressed the greatest interest in the dis- 
covery. 


It is known that German wireless research has been 
lately directed to this problem of the “eavesdropper,” for 
the Germans realized that we were able to pick up with 
our listening sets much valuable information about Zep- 
pelin movements during the war. 


International Radio and Wire Conventions to Be 


Amalgamated 


BY the contemplated proposal of the American Com- 
missioners to the International Communications Con- 
ference, which will be held at Washington this month, to 
amalgamate into a single bureau the international radio 
and telegraph conventions, the United States may for the 
first time become a party to an international telegraph 
agreement. 


Presidents Carlton of the Western Union and Merrill 
of the Postal Telegraph Company have recently presented 
vigorous objections to the proposed plan. They were 
understood to take the ground that it would tend to pro- 
mote government ownership of telegraph lines in the 
United States, because, it was contended, the telegraph 
convention would be aimed in the interest of government- 
owned lines in other countries. 


The American commissioners, it is understood, have 


overcome these objections, arguing that the convention to 


be adopted would be general in character and aimed 
merely at the facilitation of international communication. 


WORLD WIDE WIRELESS a 


Radio Controlled Air Torpedo 


N aerial torpedo which can be controlled thousands 
of miles away has been invented by Charles S. Price, 
a British mechanical engineer. 


Carrying no crew, but under absolute control to any 
distance at which wireless is effective, the torpedo can be 
used for exploration, observation or carrying mails, it 1s 
claimed. It actually has been used by the British War 
Office during hostilities for bombing purposes. 


The machine makes photographs, and the inventor de- 
clares he has practically completed an invention by which 
the efforts of the bombing raid can be recorded at home 
simultaneously with the raid itself, which may take place 
thousands of miles away. Mr. Price said: 

“The torpedo can travel from 165 to 200 miles an hour, 
and I can tell at any moment just where it is. 

“The Germans called it the devil’s airship. A German 
who was a butler in England in 1915 offered me on behalf 
of the German Government $5,000,000 for the secret. He 
was locked up in the Tower of London as a spy.” 


View of the high-frequency generators at the Ejilvese station, Germany 


Mr. Price declares he can steer the torpedo to New 
York or any other part of the world from wireless sta- 
tions in Great Britain. | 


Nauen Station Dedicated 

THE completed wireless sending station at Nauen, Ger- 

many, was officially dedicated Sept. 29, in the pres- 
ence of an invited company, including Ellis Loring Dresel, 
the United States Commissioner to Berlin. Other mem- 
bers of the American Mission also were present, as were 
representatives of a number of other countries, American 
and English newspapermen and German officials and 
scientists. 


President Ebert, who spoke at the function, after con- 
gratulating the German makers of the plant on their skill 
and ingenuity, sent broadcast a message opening the new 
service. 

The towers and antennae which serve America, just 
completed, have a sending radius of 12,000 miles and a 
capacity of 75 words per minute. 


The presence of Mr. Dresel attracted much attention 
and he was continually being photographed by Germans 
while he was making his tour of the plant. 


Wireless communication between Buenos Aires and 
Nauen, Germany, was inaugurated with the transmission 
of a message from Nauen saluting President Irigoyen. 

The foregoing message was sent from Nauen direct by 
the wireless system. 


A Newspaper’s Use of the Radio Phone 


Some Epochal Achievement of the 


NEW era in journalism 

opens with the advent of 
the wireless equipped reporter. 
Twenty-one years have gone by 
since the first radio reportorial 
feat was accomplished during 
the international yacht races 
off Sandy Hook; scarcely as 
many days have elapsed since 
the modern method was re- 
vealed in reporting the last 
contests from destroyer, blimp 
and aeroplane. But still an- 
other step is to be recorded. 
This time it is an achievement 
belonging to the other side of 
the Atlantic and behind it is a 


personality. 
Emphasis on the human equa- 
tion in this instance is in 


accordance with the best tradi- 
tions of the art, for the ad- 
vancement and expansion of 
the wireless method of com- 
munication is largely due to its 
attraction for men of vision. 
Radio’s chief charm has always 
lain. in its unrealized possi- 
bilities, and in no other art or 
science is there a more certain 
welcome for those whose habit 
of looking into the. future 
presages some forward step in the universal application 
of ether-wave communication. 

Novel, yet characteristic, if not typical of the catholicity 
of professions and vocations represented in the ranks of 
wireless enthusiasts is the welcome acquisition of a news- 
gatherer in the person of Tom Clarke, of London and the 
world, a newcomer in the field who from his point of 
vantage as news editor of a great daily newspaper en- 
visioned and put to the test some unique applications of 
wireless as a means of the extension of journalistic 
achievement. 

Mr. Clarke recently visited America and thus disclosed 
the man that was hidden behind the cloak of anonymity 
which shelters the editors of newspapers from the public. 
His post is the important one of news editor of the 
London Daily Mail. He functions, one might say, as a 
Dean of Public Intelligence, guiding the news destinies of 
one of those daily journals that Henry Ward Beecher 
liked to call “schoolmasters of the common people.” 
Scattered rumors had trickled into the United States 
that the London Daily Mail was doing things journalistic 
in wireless, prior to the advent of Mr. Clarke on 
these shores, and it was becoming definitely known 
that Lord Northcliffe, owner of this paper, also 
The Times, and a string of others, thought enough 
of radio to have his principal London newspapers 
equipped with receiving sets of the latest type. 
Nothing was definitely known, however, of the 
painstaking “try-out” of wireless in its relation to 
modern news gathering. 

Mr. Clarke made some pertinent observations on 
this question during a special interview for THE 
WIRELESS AGE. 

“There are some distinctly new conceptions of 
wireless,” he said, enthusiastically, “but better 
to gauge the possibilities let me tell you what 


Present and a Forecast of the Future 


The voice of Melba being directed into a microphone, hooked 
up with a 15 kw. set transmitted on a wave length of 2,800 
meters 


we have been doing in London. 

“First of; all,“ I:-warntene 
credit for what has been done: 
I am merely a cog in the wheel 
that revolves about the very 
genuine personal interest in 
wireless taken by Lord North- 
cliffe, who, you may be inter- 
ested to know, has a receiving 
set of his own in his office in 
The London Times. It is en- 
tirely due to him, too, that The 
Daily Mail was the first British 
newspaper to install a perma- 
nent receiving station in its 
building. 

“Last June, we undertook to 
awaken the British public to a 
popular interest in wireless, just 
as once before The Daily Mail 
stirred the national imagination 
to realize the vital importance 
of flying. The initial step was 
the broadcasting of a concert 
by the famous singer, Nellie 
Melba, her voice being heard 
not only by the amateurs of 
Great Britain, but in the wire- 
less stations of Paris, Berlin, 
the Hague, Madrid and in 
Sweden. The transmission was 
effected from the chelmsford 
works of the Marconi Company, the beautiful voice of the 
Australian Nightingale being directed into a microphone, 
hooked up with a 15 kw. set transmitting on a wave length 
of 2,800 meters. The complete success of this experiment 
demonstrated to everyone’s satisfaction the entire feasi- 
bility of the plan of our newspaper to do a public service 


-by bringing the practical utility and economy of wireless 


Mr. Tom Clarke, . 
news editor of 
the London 
Daily Mail 
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within the familiar knowledge of our people.” 

Several weeks priod to the date of the Melba radio ~ 
concert a test was made without prior publicity that 
nevertheless was of great significance. A. reporter tele- 
phoned by wireless from Chelmsford direct to The Daily 
Mail office several news messages for publication, usher- 
ing in a new era in daily newspaper reporting. One 
message dealt with the successful conclusion of an aero- 
plane test at Chelmsford and the other reported an im- 
portant ruling of the court as to motor car licenses. 
Many representative journalists, recognizing the import- 
ant bearing of the experiment on future transmission of 
news were present in the newspaper office and agreed 
that the radio speech was clear and infinitely better than 
news telephoned over the wires by other reporters. 

There were other tests, but the one that specially 
challenged the admiration of Mr. Clarke was made 
in mid-summer’s adverse atmosphere. 

“To my mind, as a journalist,” he said, “and 
from a newspaper standpoint, the outstanding 
dramatic fact in wireless achievement of the pres- 
ent year occurred on July, 23rd, when we sum- 
moned one of our reporters to the Daily Mail Office 
while he was traveling on a suburban train speed 
ing toward Dover. 

“He carried a small portable receiving set, de- 
signed by Marconi engineers. The aerial was worn 
under his waistcoat, the receiving instrument being — 
in a small despatch case. 
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“The reporter—incidentally he was Harold Pember- 
ton, son of Max Pemberton, the famous author—was 
merely told to ‘lose himself’ anywhere he liked. He was 
instructed to carry the wireless apparatus in case he 
should be wanted at the office. Having had no previous 
experience with the modern radiophone he was not a little 
skeptical, and decided that in any event that on a railroad 
train, with the conflicting noises of whistling engines 
and the echoes of tunnels and embankments, it would be 
impossible to hear over an ordinary telephone with any 
distinctness. 

“He afterwards told me that he was as greatly astonished 
as his fellow passengers in the small and noisy compart- 
ment when the railroad carriage became filled with music. 
One of the passengers asked pointedly for an explanation ; 
voicing the opinion that Mr. Pemberton was a traveling 
representative for a new kind of gramaphone, with a 
sample concealed somewhere in the despatch case. Then, 
suddenly, the music ceased and a voice said: ‘Is Mr. 
Pemberton there ?’ 

“Instinctively he replied, ‘I am here,’ forgetting that 
he had no means of return communication. Then this 
message came from the news editor, via Chelmsford: 

You are wanted at The Daily Mail Office at once. 
Have inquired at your house, and they do not know 
your whereabouts. On receipt of this message please 
communicate as soon as possible with The Daily Mail 
office. Good-bye. . 

“At that moment the train was traveling at a good 
speed and was about forty or fifty miles from the trans- 
mitting station. At the next stop he left the train, phoned 
through to our office and was instructed to return by the 
next train, as we had important work for him to do; 
and in due course he arrived back at Carmelite House.” 

Mr. Clarke added that this achievement caused good 
humored consternation among members of the reporting 
staff of all the London newspapers. Said one journalist 
to him: “Where is it going to end? It looks as though 


‘the day is near at hand when, as you engage a new re- 


porter you will hand him his wireless set, allot him his 
personal wavelength and have him at your call at all 
times and places!” 

With the incident that occasioned the remark in mind, 
and knowledge of the recent great improvements made 
in portable receivers, the journalist’s observation seems 
less a prophecy than a prediction. The type of despatch 
case set used by Mr. Pemberton is illustrated in the ac- 
companying photograph,. examination of which will indi- 
cate that this instrument has all the advantages of bigger 
and less convenient apparatus. The loop aerial measures 
13%4x 16% inches, containing 50 turns of No. 20 wire. 
The receiver case, measuring 1314x17%x8 inches, is 
about half the size of the ordinary suitcase and weighs 
no more than this style of traveling bag. Six vacuum 
tubes are in the circuit, the four bottom tubes, shown in 
the illustration, amplifying in four stages the currents 
from the transformer. The tube next to the tap acts as 
a rectifier, and the topmost tube magnifies the rectified 
signals in the telephone circuit. 

The full possibilities of radio communication with this 
type of equipment are still a long way from realization. 
As Mr. Clarke observed: “It requires but little imagina- 
tion to visualize the day when any man will be able to 


NEWSPAPER RADIO PHONE 


IN THE DECEMBER WIRELESS AGE 


pevy kiLESS. TELEPHONE. SET}, By. T.,JONES 


A transmitter which can be made by any amateur who has a screw driver, pliers, 
wire and the usual accessories of a “laboratory.” 
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carry a personal transmitting set along with the receiver. 
And it is but a short technical step to arrange for a bell 
calling device for such portable apparatus, doing away 
with the necessity for continuous listening-in.” He added 
also that the police in more than one country had dis- 


played great interest in the portable radiophone tests 


conducted by the newspaper. 

“What the future holds,’ he continued, “is illustrated 
in the fact that the lead set by the Daily Mail in develop- 
ing the application of wireless to daily journalism has 
been taken up in other quarters. Our Manchester office, 


as well as our London headquarters, has now been fitted 


ee on 
ted 
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The receiver carried by the wireless equipped reporter, contained in a 
despatch case and hooked up with a frame aerial worn under the waistcoat 


up with receiving equipment and other newspapers have 
followed suit. A few weeks ago the Press Association, 
which serves all our English newspapers from its central 
office in London, conducted for a fortnight highly suc- 
cessful experiments in the distribution of news by wire- 
less, although everything of course is still in the test stage. 

“Wireless is still a new idea for the vast majority, and 
the pain of assimilation of a new idea is proverbial. It 
is therefore most unfortunate that the technical ahieve- 
ments in radio are far ahead of the legislation on the 
subject. We must get the laws—national and interna- 
tional—in step with this revolution in inter-communi- 
cation. 

“In the last few years journalists have specially noted 
the great part wireless has played in speeding up dip- 
lomacy. Formerly it required days to get an exchange 
of notes when two or more nations were in dispute. Now 
it seems but a matter of hours—as witness the rapidity 
of diplomatic exchanges between Moscow and’ Warsaw, 
Paris and London. This is a matter of major importance 
to the world. The quicker you can talk to the man you 
are quarreling with, the quicker you will come to a 
peaceful understanding. 

“And as a final thought,’ he concluded, “the indica- 
tions are that the chief value of wireless to newspapers 
will be in long-distance foreign work. Sometimes in 
my day-dreams I see every national newspaper with its 
own receiving set, picking up from the ether the world’s 
news as it is sent out from the world’s capital. 

“But, first of all, the problems of administration and 
control must be worked out. These are beyond my 
province; but solved or not, in the very near future we 
shall see great and startling developments in the collec- 
tion and distribution of news by wireless.” 


Seasonable Styles in Operators 


By George F. Patrick 


ENTLEMEN, we have with us the radio operator, 

a generic term, this, meaning anyone who separates 

an employer from increment by poking down a brass 

key all day, without an iota of success in making it stay 
down. : 

There are many kinds of operators: the incipient, 
the coming, the full bloom, the ripe, the limburger, and 
the common or garden variety known to the trade as the 
ham or lid. We have bonus and bone- 
head operators, press men and bush 
men, experts and ex-bums, railroad 
men and radio men, traffic men and 
trouble men, there are chiefs and there 
are supes. 

Due to the limited space allowed me 
by the Editor, all except the radio 
operator will be excused. We _ wiil. 
concentrate on an attempt to classify 
and catalog him. 

Although the radio operator is the 
youngest of the operator family, and 
therefore might be expected to be an 
improvement over the 1890 model, he 
retains all the family features. In 
addition, he has developed individual 
traits that are in turn both discon- 
certing and maddening. These are 
due in some measure to the difference 
in operating on a wire and operating 
on a ship. 

That last paragraph seems some- 
how to carry the implication that the 
operator in one class operates while 
balancing himself on a wire. Although the sigs sound 
like it in some cases, this is not the thought I intended 
to express. I had more in mind that there is not so 
much difference between operating on a wire and main- 
taining one’s balance on some ships we know of. Or, 
to put it on a basis of universal application, the operator 
ashore has a trouble gang to maintain the apparatus and 
lines and keep them in repair; the operator aboard ship 
must hunt his own trouble and make his own repairs in 
order to keep going until he arrives in port. 

To do this properly, a little knowledge of electricity 
and the laws governing its use is required. The most 
expert telegrapher, if his knowledge of electrial ap- 
paratus is confined to relays and sounders, would rate a 
cipher until his ship reached port, should the motor field 
open. He would not understand the actions of his motor 
nor where to look for the trouble. Obviously, therefore, 
it is necessary that the radio operator know more than 
the characters comprising the code. 

Every radio operator realizes this, but for occult rea- 
sons there are some who go along blithe and carefree, 
wholly innocent of elementary knowledge of the work- 
ings of various parts of their sets. 

I recall one case where an operator, who had been 
in the game several years, came into port and made 
requisition for a new motor field rheostat. He claimed 
that his was burned out and beyond repair, because no 


matter how he cranked it the speed of the motor did not’ 


vary. I wasted no time in argument. Down I went with 
him to the ship, where in a jiffy I located and removed 
the ground which had the perfectly good rheostat shunted 
out of circuit. With any knowledge whatever of motors 
he would have been able to understand the trouble and 
not have laid it to the rheostat. Had he been located 
at an isolated station it would have meant the trouble 
and the expense of sending him a new rheostat. 
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The average radio man is not an expert; he 

admits that too, there are other people in the 

world who have him skinned, but you can be 

dad-blamed sure that he is the backbone of 
this radio game 


Another operator—this one held a special grade li- 
cense—wrote up a lengthy report of how badly his mo- 
tor generator was grounded. He stated that it was im- 
possible to work on the motor brushes while the ma- 
chine was running without standing on a piece of board 
or something insulated from the steel deck. The lighting 
system of the ship was the one wire and ground re- 
turn system. Can you beat it? 

Another reported that one end of 
his motor generator ran. very hot and 
he had been able to run it only a few 
minutes at a time throughout the en- 
tire trip. Had he glanced at the bear- 
ing as I did later, he would have seen 
the chip of wood holding the oil ring 
from turning. 

There was another fellow who 
found that the circuit breakers kept 
opening when he tried to start up. So 
he procured a small line and tied them 
in, then closed the switch and went 
looking for the trouble. He was able 
to find his way back to the switch 
through the smoke before the circuit 
opened, but he couldn’t camouflage the 
dripping wires and the scorched paint. 

With these few instances we dis- 
solve the picture on this class, com- 
monly known as the Opaque Operator. 

We now examine another species; 
the ones who don’t know, and don’t 
want to know. ; 

This type reasons that it is the repair 
man’s job to keep the outfit in shape, not his. A break- 
down is welcomed; it means less work for the rest of the 
trip. It is a fact that the repair man prefers this operator 
to the one who goes blundering about with a cold chisel 
and hammer seeking the trouble. But he is persona non 
grata with the traffic manager, who classifies him as the 
Irreducible Minimum. 

Then there is the opposite type, the pink cheeked, fuzzy 
faced child, who has scientists, inventors and designers 
outdistanced. He is running alone and far ahead of 
the world, so what does it matter to him»that his set 
was designed and put together by highly trained and 
high salaried men of long experience. They are wrong; 
he has been tinkering at radio for nearly two years 
now, and has the dope by the tail with a downhill pull. 
This kind of operator, if not the most dangerous, is at 
least the most expensive for the company. The repair 
man reserves for him a special brand of hate and fear. 
This young genius is never satisfied with his set: 
he must rearrange connections, cut, slash, short circuit 
and shunt, take out, put in, and throw away. He knows 
more about how to handle storage batteries than the 
combined authorities of the world and proves it by either 
ruining or putting in a very precarious condition a fifteen 
hundred dollar battery a mere trifle. I recall 
one of these birds who told me that the treatment which 
the Edison people recommended for their batteries 
was all wrong; he had handled them long enough to 
find that out. His association with Edison batteries 
had been for less than a year’s duration at the time. Mr. 
Hutchinson, of the Edison Company, will probably never 
know what a wealth of information is lost to him by not 
having this prodigy in his laboratories. 

The outsider cannot appreciate the strange results of 
giving to a number of operators the same instructions 
regarding the care of batteries; hardly any two will 
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follow them in the same way. Even where the instruc- 
tions are attached to the battery in printed ferm, the 
interpretation, or at least the execution, varies widely. 
This may be due to a defective interpretation of perfectly 
clear English, it may be just carelessness or laziness; it 
may be a desire to prove that the maker is wrong and 
does not know his own product; or it may be due to an 
idea that’some one is trying to kid them and to reason- 
ing which runs: “This gink says you must put in 
enough water to keep the plates covered. I think that’s 
bunk. What difference does it make if a half inch of 
the solution is gone when there is still a gallon or more 
left?’ For this class of operator, this super-dreadnought, 
we vote a ticket labeled, The Expert. Now we come 
to the exasperating class composed of those who neglect 
to report trouble until a complete breakdown results. 
They make work for the repair man and expense for 
the company. A little attention would have saved both 
had the trouble been reported when it first appeared. 
The company carries the repair man on the payroll for 
just that purpose, and it is intended that troubles should 
not be forgotten but written up in the log at the time 
when first noticed, the report to be made when the ship 
gets in. A brief entry may reveal the beginning of a 
nasty breakdown and a big job later on. 

One illustrative case in my experience concerns a man 
who had just been made first operator on a ship. Severe 
sparking developed at the commutator; it continued and 
became worse during the trip in spite of much sand- 
papering and shifting of the brushes. The matter was 
not logged or reported, and a transfer of operators took 
place about sailing day which put another operator on 
the ship. He, too, fought the commutator during the 
whole of his trip, with the sparking steadily becoming 
worse. By the time he returned the commutator was 
in such condition that there was nothing to do but turn 


The pink cheeked, fuzzy-faced child, who has 
scientists, inventors and designers outdistanced 


it down. Upon taking out the armature I discovered one 
of the brushes broken in two pieces where the brush- 
holder hid the break. This was the cause of it all. The 
first operator, fearing to create an unfavorable impres- 
sion, evidently didn’t want to report the trouble and 
admit he was unable to find it, since it was his first trip 
as operator in charge. Had he reported the matter we 
could have smoothed down the commutator without re- 
moving it from the machine, but at the end of the sec- 
ond trip it was so badly burned and pitted that it required 
turning down, thus causing extra work and expense. 

In another case the operator failed to report his bridge 
telephone working poorly. The dry cells for this tele- 
phone were located in the wall set on the bridge and had 
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run down; the matter was not reported and later on the 
cells became leaky. One of them rested on one of the 
wires leading to the transmitter and this wire corroded 
off, leaving the insulation intact. Upon discovering that 
the telephone was not working and after putting in new 
cells it took considerable time to locate the trouble. Had 
a report been made when the telephone began to work 
poorly it would have been a matter of five minutes’ work 
to replace the dry cells with new ones. 


There are some who go along blithe and care- 
free, wholly innocent of elementary knowledge 
of their apparatus 


Numerous receiver troubles go unreported in this way 
antil the receiver almost ceases to function. A poor 
switch or post contact, a broken or loose wire, may make 
the signals come and go, and aside from the annoyance 
on the ship, it causes much calling and repeating by shore 
stations crowded for time, to say nothing of the inter- 
ference and delay to others in the vicinity. The member 
of this “sufficient unto the day is the evil thereof” class 
is best termed the Good Waiter. 

Then there are the Accumulators ; those operators who 
regard time spent in keeping the radio cabin and operat- 
ing table clean and in order, as time wasted. Always dis- 
tributed about the room, on the floor, hung on the switch- 
board, or draped over a chair, are newspapers, maga- 
zines, shirts, underclothes, tools, mandolins, guitars, ban- 
jos, wire, and assorted sizes and shapes of what-nots, 
while the table top accumulates dust, pencil shavings, 
pipes, cigarette ends, burnt matches, and miscellaneous 
collar buttons, laundry checks, photographs, theatre pro- 
grams and medicine bottles. It must have been such a 
cabin scene which inspired the writing of the Battle of the 
Winds. Nothing changes this habit but a course in matri- 
mony. 

And just as there are differences among operators in 
method of handling and caring for apparatus, so are there 
many different styles of operating or telegraphing. There 
is, first, the Beginner, whose familiarity with the code 
has not progressed beyond bowing acquaintance, and who 
must pause now and then to count the number of dots 
and dashes in a character. Scarcity of operating person- 
nel at hand and a big demand is responsible for the fact 
that they obtain licenses and employment. It is true that 
everyone must make a beginning, but the logical place 
is in a class or school; it is pretty tough on the rest of 
the gang to turn such ones loose and alone on a ship 
to leave a trail of rage and profanity behind them as 
they stutter and stumble their uncertain way from port 
to port. The Boy Scout movement is a good thing, and 
generally endorsed; but it should not disrupt organized 
business. 
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Next we have the operator who likes to hear himself 
send, sometimes called the Marathoner. He is utterly 
unable to comprehend the fact that he is expected to 
come in and state what he has to say concisely and then 
subside; he makes lengthy calls, goes into windy ex- 
planations, gets half way through a sentence then goes 
back and starts over again. After the burden of his lay 
has been analyzed his thesis of eighty or one hundred 
words, you discover perhaps, that he wishes to repeat 
the message. One word, “repeat,” or “again,’ would 
have been sufficient, or better still, OTA, three letters. 
The fact that the whistle blew, the detector knocked out, 
or he had to stop writing to pursue, capture, and kill a 
fly which was bothering him, is of no moment to you 
or the half-dozen others who are standing by, waiting. 
He is the type who wants to know the identity of every- 
one he hears and all about him, he is the ORA hound, and 
ranks low in the animal kingdom, both in the opinion of 
those whom he ORAs, and those with whom he interferes. 
If we could have a tape record of the matter sent by one 
of these sea lawyers on an average trip, it would probably 
show a total of 30,000 or 40,000 words sent, and actual 
business handled of about 300 words. 

These radiating operators cost the companies money 
and prestige. Since depreciation of apparatus must be 
figured out of profits, all useless sending is a drain on 
the dividends. The steamship companies, who furnish 
the reason for the existence of ship apparatus depart- 
ments of radio companies expect prompt and efficient 
service for their money; any delay, any failure, any 
mutilation of their business certainly reflects on the radio 
company. Then, too, down in the engine room is an engi- 
neer who must make as good a showing as he can for 
the precious coal given him; he watches with apprehension 
the meters on the radio circuit, and he is sure to com- 
plain, and probably exaggerate, the cost of the radio 
to his company. A silent prayer goes up to the air brake, 
non-skid operator. 

We have, too, the Ultra Heavy Sender, the one who 
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makes long dots and short dashes. An ouija board is 
required when copying this party of the low frequency 
wrist as he lingers lovingly over his square dots. These 
are sawmill artists misplaced. 

The just-as-bad opposite of this type are the Brown- 
ings. They put a bug attachment on the key, move the 
weight to the extreme limit, and give a correct imitation 
of a machine gun. But we are not yet ready to work 
bonus from ship to shore, and there is no necessity for 
them leaving jobs on fast wires to go to sea for, ahem, 
one-fourth of shore pay. Perhaps they find consolation 
in our appreciation of the sacrifice they are making in 
staying with us and teaching us something about the 
game. 

One more class of fraternity brother deserves men- 
tion: The Long Distance Bug, forever working long 
distances and giving it wide publicity. He is a Big 
Bertha operator. It is with great difficulty that the mem- 
bers of this clan succeed in handling business a paltry 
300 miles; 2,000 miles is a cinch, but offer traffic at 200 
miles—the distance is too short; itis very hard to make 
them hear. These are walkers, who omitted learning to 
creep. 

And last, but far from least, we have the good old 
Average Radio Man, interested in his work, keeping 
posted ; and up to date by reading the various radio publi- 
cations, striving to get the most out of his set, willing 
to listen to advice, and to try and keep.things tidy and 
clean. He is loyal to his company, he takes a pride in 
his set and its performance; he has a head which he 
uses in the handling.of business, and he acknowledges 
that the only reason he works at radio is to make a liv- 
ing and keep from starving to death. He has no $400 
job waiting ashore for him any day he wants to take it; 
he admits that. He is not an expert; he admits that too; 
there are other people in the world who have him skinned, 
but you can be dad-blamed sure that he is the backbone 
of this radio game, and the thing that holds it together. 

May his tribe increase! 


Universal, Honeycomb and Lattice Coils 


By O. C. Roos, 


Fellow I. R. E, 


(Continued from October WIRELESS AGE) 


Synopsis oF FourtH INSTALMENT 
Formulas; selection of 12 coil-problems for mechanical 


design and comparison of windings; comparison of “cross- 
step” and “cross-spiral” design factors. 
GENERAL DEFINITIONS 
p=P/2 is the radius of winding pin (see 
figure 33) (IZA 
W+P W+P 
sin Gy= Har Faet Ode es: (13A) 
Kin 
GENERAL RELATIONS 
K=V (w+P)?+lasu- (17B) 
=F CSC Gu: (18B) 
PPI) char (BesD) 
6=sin* =sin?--_——________, (19B) 
K V CWE Py lien 
RESULTANT FORMULAS 
=6-+-G,. (20B) 
re of wire between “following”’ pins. 
=Kn cos 6+(P+D) $n. (4C) 


F,=length of wire 
manual) coil. 
a=OW IRV cla/ oe 


in handwound (semi- 


(SC) 


M=required distance between adjacent winding 
pins in outer level of semi-manual wound 
coils—see figure 33—layu 


=(P-+D) csc $; sometimes written M,. (6C) 
SPECIAL ForMULA, ALL COoILs 
LL,=Approximate length of sinoidal wire in 
basket-layer kee travels 360° ce travels 360°) 
ps0 Spatial i TX 
ane 2st w? cos? dx (7C) 
s eigds, 
180m 
so (8C) 
ma—l 
360 
js where there are N-wire spirals. (9C) 
SgN 
Heh. /N for N-wire step-lattices. (10C) 
h,—h,/z for z-lattice single-wire coils. (11C) 
(P-+-D) K?, 
lavu= ( 126)" 


(P-+-W) VK2—(PLW)*-(P--D) VK3.— (PLD)? 
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Below is a tabulation of given and required Design 
Factors for 12 coils arranged in sets, with variations in 
same given factors in every set. 


First SET—GIVEN sg, t, D, di, H 
Cotes tye De de oH km ea yop 


Deere RL Spe GSb LA IPRA. oo Fs which onbiahe wags. @eouthen ss 
ue eS SENOS A ALT SIR DEG He's la Oresh eae hss Mes: « 
IG eae eS OS GO TE, ee ee es weer aT anit sees 
VG ESGr 4 GPT? ~~ GOs.) 3" 


Ce 


3 1490 


Under every coil, in the factor columns, there are an 
upper and lower space for entry of data. The upper “G” 


is for given data, the lower “R” for evaluated data. 


When 2s > 360°, we obtain the value of m by dividing 
360° by v instead of 2s by v. 


Coméd 
To get kn we have from equation 1B: du=di+t=5”", 
180 =180 
and from equations 3A and 4A: x= =——=15, and 
Vv | 


fromnen iw tx=—1.5" 
y=t/2D=10 layers from 11A. 

From 11B we get 
kn=V w?+-76x10°° d? s? = 8.25 
G=10.5*% 
n=my from 9A=300 turns and from 1C 
F=414 feet of wire on coil. 

From the equation 7A the axial spacing-ratio c, is equal 
to 2. This is fair, but could be improved by use of a 
smaller wire since the spacing H is fixed. 

t 
The design factor ——=2.6/ which is fair and —=.67. 
w Ww 


Cor II 


We will improve this design by increasing t to 1.5”. 

Sin G is about .165 and G is now 9.5° instead of 10.5°. 
We have n=450 turns. 

The length of wire according to formula 2C is not 
in the ratio of the layers; i. e., 1.5 times 400 turns or 
600 turns; as the decrease in sec G from 1.02 to 1.01 
moe this to about 99 per cent of that result of 596 
ect. 

Gor vit 


Change d; to 60 inches. This is an impractical case 
electrically except for ranges above 20,000 meters, as it 
contains 450 turns. 

The average cross-step km is 105 inches and the average 
swing-angle G, with same thickness, t=1.5” as before, 
is only 50 minutes. 

From formula 2-C F=3.14 my dm sec Gm we can 
neglect the effect of sec Gm, as it is practically unity; i. e., 
the coil winding is almost perfectly efficient in producing 
inductance. The amount of wire used is about 11.2 times 
that on coil II, from the ratio of their dx, or 6642 feet 
approximately with 450 total’turns as before. 


Cab 


We will use insulated flexible wire HD=.3” and 
D=.1". Hence c=3, for this coil. Everything else will 
be given as in Coil III, except that the number of layers, 
y, will be cut down so as to make 3y=3 layers of 30 turns 
each. These layers are to measure a depth t=w=4.5”. 
One layer is 2D or .6” deep, hence the ratio r of layer 
separation, b, to diameter of wire is 5; or between layers 
is placed a dielectric equal to a thickness of 3 levels or 
diameters of wire. This makes a strong cross-section, 
mechanically, compared to a shallow winding. 

We have du-—OhS;nmaeQ0s) ka=105” > (G—2.5" ap- 
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proximately. This coil is practical for the very longest 
waves now coming into use. 

It is interesting to consider again the general design 
formula derived from equation 5B: 2msa—2s= 
360mz. This is a Diophantine equation and depends on 


constants “a” and “z’ not necessarily given in the 
problem. 
If z=1 we have 
180m 
Sax (8C) 
ma—l 


This shows two things clearly: 
lst—That the swing is a function of the turns per 
“layer,’ m, except that 
2nd—with many turns per layer the swing is inde- 
pendent of this factor; for in this case 
180 


gas approximately. 


a 


SEconpD SetT—3 Cor~ts—TABULATED DATA 
Colt Vdniv’ aot m w D s Vv Gm , iim n F 


OS RE ES aE 36 36/49° 7 17/49° 32° 17” 100 153’ 
Coit V 
Piesiineanweal sidarsoas tah pms IO: De 05"? 
From equation 8C we. have si =2sa—360 or 
(10a—1)s=1800 ‘ (8C) 


Now, since a must be, under all circumstances, a whole 
number, we will assume a trial value: 


ame 2 
14° 
se5==94 
19 
ye 
2s=p=189— 
19 
18° 
The advance v=18— 
19 ~ 


By trial v is found to go exactly into the pitch. 
We can also conveniently design a pattern for a lattice 


.by assuming the advance as a submultiple of the cir- 


cumference,-as is done in figures 22 and 23, taking care 
that this submultiple is also a submultiple of the pitch, 
360 


e. g., taking 


as the advance we may select a pitch 


360m 


as a multiple of v. The value of “a” is con- 
19 

ditioned by the fact that a multiple of the pitch, such as 
360mz 


where z is, of course, a whole number must 


differ from 360 degrees or a multiple there of exactly by 
v the amount of the angular advance, e. g., when m=4 
and 20, 

These exceedingly mixed numbers for s, m and v are 
very inconvenient to handle but are seemingly inevitable; 
as “m” and “a” must be a whole number in equation 8-C. 

We greatly simplify the arithmetical work if we cal- 
culate Gn from d, by deriving k, as before from dm. 
This assumes, as true for all practical purposes when 
G <j 15°, that G, and k, increase proportionally to dn. 
This is allowable as Gn here equals 13.5 degrees. 

The mean separation of wires, hn, as shown in figure 
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28C, is given by equation 7B and F, the length of wire 
by equation 1-C as 142 feet approximately. 

In coil VI we will keep m constant, but change s and v. 
In other words, when s or v are not given, there is 
another semi-independent factor to be added to the 
five usually given to determine a coil. It is the factor 
a, in equation 8C, which factor must be a whole number. 

va i ay 
Here s=62— and v=12—. 

29 29 
smaller theoretically, but not noticeably so practically, 
compared with coil V. There is about two per cent 
more wire for same number of turns. 


Coit VII 
In equation 8-C, specially applicable when m=—10, let 


The separation h, is 


aL; Then s=20; butiy as zero. 
36° 17° 
Trying the value 5 for a, we get s=36—; v=/—; 
49 49 


G=32° and the wire used is about 12 per cent more than 
in coil VI or 156 feet. This coil is poor, electrically. 


Tuirp SeEt—Two Cortrs—Coir VIII 


t 
This is to be a Maxwell coil, with design ratios —=1; 
Ww 
d 
— = 4. It is supposed to be used as a small loop and to 
Ww 


have insulated flexible wire with large spacing factor, C. 

Heretd |= 12" 4==-w=6") D==125"2 m= 10 ae—2* hence 
the swing, advance, etc., as determined from equation 
8C, are the same as for coil V. 


14° 1. 2w 
s=—94—; v=18—; H= SL cee ys=0: 
199% 19 m 
Hence b=1” and r=4. This means that the layers are 


separated by insulation ‘of twice the depth of the ex- 
ternal wire diameter. This may be air insulation. There 
are 60 turns, the mean separation h, is, HcosG= 
Lizcose.o. == 20 and=dg——4S 

F=300 feet approximately, of wire. 

Here there is ample spacing between adjacent wires 
on any level and between adjacent layers. The wire 
efficiency is high, the distributed capacity is low and the 
wire resistance can be made as low as desired in reason, 


by the large spacing factor c=—4.8 used, permitting wide ~ 


variation in size of wire, whether stranded or solid. It 
is easy in winding coils, to separate two layers, but not 
the two levels constituting any given layer. 


Tuirp SEtT—THREE CoiIts—TABULATED DATA 


Coil GS eb few en atria el s Vv EL Ga vy yaem, idm 
G26" G4 ZS RTO 2 aie hae. fie oes sane Seche ete Nene ecu Tete eae aaa eee OME ata 
VLD TinReey iors see, cuvuean te enceeete 9414/19° 1818/19° 1. 2” 335. 16) 60 18” 300 
Ars «crevecssteras one. 29.120! D: is greis sain ciaarane tas a here cpeek edie tonal Ptoe 80 
PROUREES GEA” (OU iets eile ss 92 4/13° 9 3/13° SMe. WAY. ihc 3396 


We have in coil VIII two previously untabulated 
design-ratios. First r=4 which is repeated in Coil IX. 
Second, C=2.4 which is 4.8 in coil VIII and coil IX. 
iheretoresset=—-CD= 6 randsp—t)) 1) 

n 

But y=— 

m 
m 
Since w=— H we have w= 


=4; hence t=4”" and dy=dy—t=.56". 


6”, lhn=.6". The swing- 
angle G increases the wire length about 1% to 1280 feet 
approximately. 
It should be noted that in general. we get good values 
m 
of s and v when — > 10 in equation 8-C. 
a 
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FourtuH Set—Moutti-Lattice Cor DEsign— 
Two CoILs 


TABULATED DATA 


oo 
XG TEC 20 iy 120 co eccicistele epiciete totale 30” 23:75 aes. cele 
UR. old dah athena 434 0 A nist WR 3.4” 240 4920° 

XI a SMP PAES A USGI aiteratet: n)tete take Ike © BOY C2, i chess. Hevereyoveisnevel al ofeiel 4 3s Saar 
Savalte! Avaubts Ge ys tetas 2.4730) Ol o iustha cid > ty ==) ah eo ee Oe 


Coil X is 4-wire, -uni-lattice spiral-wound and coil XI 
is 5-wire, bi-lattice step-wound. 

Coil X is just four separate coils or lattices started 90° 
apart. No lattice has any advance as its swing is an 
exact multiple of 360°. 

Coil XI on the other hand has an Rdyaabe which slips 
back half its own value at every “turn” in five separate 
circuits, simultaneously. 

In Coil-X we find that H,, the smallest axial pitch= 
360 
where N is the number of separate spirals—four in 


sN 
this case. This is formula 9C. 

From 9B, using k, for 720° and w=30" we get kg= 
243” and G=3.4°. 

n,—240 turns total, in all four windings and 4,920 feet 
of wire are used, allowing .3% increase on account of 
angle G. The average separation of adjacent wires is 


- 3.05” approximately. The separation of wires belonging 


to same winding is four times this distance or 14.6”. As 
these windings are put in series their distributed 
capacity, increases, but the inductance more than com- 
pensates for this increase. The ratio c therefore varies 
between 1.5 and 6 according to the way the four circuits 
are used. Figure 36 shows the schematic layout of one 
level, developed on a plane. 
_ To get ky we use sg=720° in 15-B. The radial separa- 
b 
tion b=2” and the ratio r=—=8. Coil 
. D 


X is adaptable 


for loop reception work. 

In Coil XI there is no problem involved except to start 
the five windings 2.4° apart and to jump them back every 
turn 1.2° on the last step. When G < 30° and v < 15° 
we may ignore the shortening of the last step on every 
turn if a is less than 5%. 


In a multi-lattice, multi-wire coil the axial separation 


ie 
h, for N wires is —. 
N 
260 
mere —=—_—=2", 
m 30 


With five wires, N=5 and Hy=.4”. 
But Gn=15.5° whose cos=.97. 
“hn for 5 wires is .388”. 

hm 
——=,.194”, 

Z, : 

Hence with D=.1”; c=1.9; let r=10, then b=rD=" 
and t=by=2”. This coil is rather flimsy, and while 
very efficient electrically, is not structurally sound. 

It should be re-designed on the basis of coil IX. 


For a bi-lattice coil h” 


The formulas hy= (10C) 
N 
hy 
and h,= , etc. (11C) 
Z 


are of importance in allowing for diameter of wire and 
insulation in multi-wire, multi-lattice coils. 


(To be continued) 
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An Improvement on the Duplex System 


RNST F. W. ALEXANDERSON has developed a 

means for neutralizing in the receiving apparatus, 
the effect of waves which are being transmitted from the 
same station. 

Separate antennae are used for transmitting and re- 
ceiving purposes. Both of these antennae may be sus- 
pended from the same towers in whole or in part, or may 
be located in fairly close proximity to each other upon 
separate towers. In order to overcome the effect in the 
receiving apparatus of the waves impressed upon the 
receiving antennae from the transmitting antenna Mr. 
Alexanderson derives by direct connection to the trans- 
mitting antenna, an electromotive force equal in value and 
opposite in direction to the potential induced upon the 
receiving antenna from the transmitting antenna and im- 
presses the desired electromotive force upon the re- 
ceiving circuit in such a manner as to neutralize in the 
receiving apparatus the effect of the induced potential. 


figure 1 


20 which serves to by-pass the high frequency com- 
ponent of the current flowing in the circuit. 

With the system thus far described, when signals are 
being transmitted, potentials of such magnitude will be 
induced in the receiving antenna that the received signals 
will be unintelligible even though the two sets of signals 
may differ considerably in frequency. To overcome this 
difficulty a shunt connection to the transmitting antenna is 
provided from the point 21 to earth at 22 through the in- 
ductance 23. The inductance 24 is coupled to inductance 
23 in such a way that the potential induced therein is 
equal and opposite to that induced from transmitting 
antenna upon the receiving antenna. The potential thus 
obtained is impressed upon the receiving antenna by 
means of the connection wire 25, a variable condenser 26 
being included in the circuit for tuning it to the frequency 
of the transmitting current. The two opposing potentials 
thus neutralize each other and as a result the receiving 


Rey, 


f 55 


Figures 1, 2, 3—Circuit diagrams of the improved duplex system using Wheatstone bridge principle 


This will best be understood by reference to the 
following description taken in connection with the ac- 
companying drawing. 

Figure 1 indicates a. transmitting antenna supported 
upon towers 2 and 3. A receiving antenna which is 
insulated from the transmitting antenna is supported upon 
towers 3and 5. The receiving antenna may be supported 
upon the towers 2 and 3, or may be supported indepen- 
dently of either of these towers, but in close enough 
proximity to the transmitting antenna so that both 
antennae may be readily connected to the operating 
station. The transmitting antenna may be supplied with 
signaling current from a high frequency alternator 
coupled thereto by means of the coils 7 and 8. The tuning 
of this antenna may be accomplished by means of the 
usual variable inductance. The signaling current may be 
controlled in any desired way for transmitting either 
telegraphic or telephonic signals. In case it is desired 
to transmit telegraphic signals, a key may be inserted in 
series with the alternator and coil 7, as indicated in the 
drawing. The receiving antenna is connected to earth at 
10 through the coil 11 which is coupled to the coil 12 in 
the receiving circuit of the electron discharge device 13 
which may serve as an amplifier and detector for the 
signals which it is desired to receive. The receiving 
circuit comprises the cathode of the device, the grid and 
a variable condenser for tuning the circuit to the fre- 
quency of the waves to be received. The detector circuit 
comprises the cathode, anode 17, a battery 18 for supply- 
ing the operating current, and the usual telephone 
receivers, these receivers being shunted by the condenser 


apparatus will not be affected by the waves transmitted 
from the transmitting antenna. If any difficulty is ex- 
perienced in adjusting the neutralizing circuit in such a 
way as to entirely overcome the effect of the transmitted 
waves a frequency trap consisting of a condenser 27 and 
inductance 28 may be inserted in the receiving circuit. 
If this frequency trap is tuned to the frequency of the 


- waves transmitted, it will offer a high impedance to waves 


of that frequency and a much lower impedance to received 
waves which differ somewhat in frequency from the 
waves transmitted. 

In figure 2 the neutralization of the induced potentials 
in the receiving antenna is accomplished by an arrange- 
ment of electrostatic condensers. The neutralization 
effect in this case is to the highest possible degree inde- 
pendent of the frequency and therefore a higher degree 
of neutralization is possible. The neutralization s also 
independent of fluctuations in the operation of the trans- 
mitting apparatus and the regulation of the system is 
simple. The operation of this system is based upon the 
Wheatstone bridge principle and will be best understood 
by reference to the diagram, figure 3. In this diagram 
the condenser 29 represents the capacity between the 
receiving aerial and ground. The corresponding capacity 
on the other side is the condenser 30 which is termed the 
“counterpoise” condenser. This is inserted in the ground 
connection of the receiving antenna as indicated in figure 
2. The capacity of the receiving aerial is fixed by the 
antenna structure and the counterpoise condenser has a 
fixed capacity which is not changed during the operation 
of the system. The third arm of the bridge which is 


18 THE WIRELESS' AGE 


termed the “exposure capacity of the receiving aerial” 
comprises the natural capacity between the transmitting 
and receiving antennae, and is represented by the con- 
denser 31. This capacity also is determined by the an- 
tenna structure and is substantially constant. To balance 
this exposure capacity a condenser 32 is employed, which 
is termed the “exposure capacity of the counterpoise.” 
The condenser 32 is variable and by adjusting its capacity 
it is possible to balance the system in such a way that the 
points 33 and 34 at the ends of the receiving coil 11 are 
at equal potentials in so far as the transmitted waves are 
concerned. In this arrangement the potential across the 
capacity 31 represents the induced potential on the 
receiving antenna and the potential across condenser 32 
is a potential derived directly from the transmitting an- 
tenna which is connected to the receiving coil 11 in such 
a way as to neutralize therein the effect of the potential 
across capacity 31. In actual practice it may be con- 
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venient to divide condenser 32 into two parts as indicated 
in figure 2, where 35 is a fixed capacity and 36 is a 
variable condenser by means of which the operator can 
easily balance the system. 

While the potential due to the signal transmission is 
equal upon the two terminals of coil 11; it will be apparent 
from a consideration of figure 3 that both of these ter- 
minals have a considerable potential difference above 
ground. Some care is therefore necessary in designing 
the transformer of which coil 11 is the primary in order 
that the electrostatic influence between the primary and 
secondary winding of the transformer shall be well 
neutralized and balanced so that this electrostatic influence 
will not produce currents in the receiving apparatus. 
This is accomplished by constructing the secondary 
winding of two carefully balanced coils 37 and 38, con- 
nected in multiple, the middle point of the winding of 
each of these secondary coils being grounded at 39, as 
indicated. 


Hammond's Selective Transmitter 


AN interesting method of transmitting signals so that 
they affect only the receiving stations they are intend- 
ed for, is credited to John Hays Hammond, Jr. 

Figure 1 shows a transmitting station, in diagrammatic 
form, with a movable inductance coil in one position. Fig- 
ure 2 shows the same transmitting station with the in- 
ductance coil in another position. 

In the figures, A is an antenna in circuit with an in- 
ductance coil L and grounded at E. A high-frequency 
alternating-current generator G is in circuit with an in- 
ductance coil L’ and the condenser C is in a shunt circuit. 


figurel 


Figure 1—Diagram of transmitting station with movable 
inductance coil in minimum position 

The coil L’ is rotatable on the pivots D and E, so as to 
vary the mutual inductance between it and the coil L. In 
figure 1, coil L’ is shown in its position of minimum mu- 
tual inductance, and in figure 2 in its position of maximum 
mutual inductance with coil L. A key K closes and opens 
a circuit including the battery B and the electro-magnet 
M. In figure 1 key K is open, and in figure 2 it is closed. 

The movable core or plunger N of the electro-magnet 
M is connected at one end by a rod to the piston P, which 
travels in the cylinder O and is normally held near the 
left end of the cylinder by the compression spring S. The 
small pipe Q connects both ends of the cylinder O, and 
allows the air or other fluid in the cylinder to pass only 
slowly from one end to the other, so that the piston and 
the plunger N can travel only slowly in both directions. 
Attached to the other end of the plunger N is the rod H 
which is connected to a crank or bent arm F’ on the pivot 
F in such a way that as the plunger is drawn into the elec- 
tro-magnet M, the coil L’ is rotated into its position of 
maximum mutual inductance with the coil L, and when 
the electro-magnet is de-energized and the plunger N 
moves away from the electro-magnet under the influence 


of the spring S, the coil L’ is rotated into its position of 
minimum mutual inductance with the coil L. 

When in operation, the generator G is sending high- 
frequency alternating currents through the coil L’, but if 
the key K is open, so that the electro-magnet M is de- 
energized and the coil L is in its position of minimum 
effectiveness, as shown in figure 1, coil L’ will have little, 
if any, effect in inducing oscillations in the coil L and an- 
tenna circuit A L E, and there will be little, if any, radi- 
ation of electric waves from the antenna A. When, how- 
ever, the key K is closed, so that electro-magnet M is ener- 


Figure _2—Transmitting station with inductance coil: in a 
maximum position 


gized, plunger N drawn in, and coil L’ turned into its po- . 


sition of maximum effectiveness, as shown in figure 2, it 
will induce powerful oscillations in coil L and antenna 
circuit A L E, and electric waves will be strongly radiated 
from antenna A. 

Owing to the dash-pot arrangement of piston P and 
cylinder O in connection with plunger N, the latter can 
move only slowly and the movement of the coil L’ will 
take place gradually preventing sharp makes and breaks 
in the trains of electric waves radiated from antenna A, 

At a corresponding receiving station, which is not 
shown in the drawings, the receiving circuits are tuned 
to the wave length of the transmitting station, but the 
receiving apparatus will be actuated only when the coil 
L’ at the transmitting station is at or near its position of 
maximum mutual inductance with the coil L. When the 
key K is closed, this position is reached so gradually, in 
the manner already described, that the transmitted energy 
will likewise increase gradually and smoothly, so that 
there will be no sharp breaks or sparks which will affect 
apparatus at other receiving stations not closely in tune 
with the Hammond type of transmitting station. 
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A New Arc Method for Continuous 
W aves 


ANEW method of signaling with an arc transmitter 
has been developed by L. F. Fuller, who has brought 
out several improvements along this line. 

One widely used form of signaling with continuous 
oscillations consists in varying the antenna inductance, 
either by short-circuiting a portion of the antenna loading 
coil or by short-circuiting a compensation helix arranged 
in the antenna circuit. This variation in inductance pro- 
duces a variation in wave length and to produce a given 
percentage change in wave length, the antenna inductance 
must be changed a certain amount. The antenna current 
through the inductance changed sets up a certain voltage, 
which, multiplied by the antenna current, gives the kilo- 


Cigure. yd 


Figure 3 


of with a higher current value. Therefore, less kilo-volt- 
amperes could be handled by one pair of contacts, because 
the voltage was high, and the voltage across the contacts 
limits the kilo-volt-amperage to a very great extent. Mr. 
Fuller’s invention is designed to overcome these diffi- 
culties, permitting only a low potential in the signaling 
circuit. 

The ordinary and usual continuous oscillation trans- 
mission system has an arc 2, supplied with current from 
the generator 3. One side of the arc is grounded and 
the other side is connected to the antenna 4, through the 
variable inductance or loading coil 5. Instead of signaling 
by short-circuiting a portion of the inductance, 5, a cir- 


igure L 


Figure 1—Diagram of transmitting system. Figure 2—System employed in high power stations. Figure 3—Cross section of the inductance and loop 


volt-amperes to be handled by the key or relay of other 
signaling instrument. On account of practical considera- 
tions, the kilo-volt-amperes which can be handled by one 
pair of contacts is limited, and hence it has been necessary 
to employ a plurality of contacts. 
method, the kilo-volt-amperes which can be successfully 
handled by one pair of contacts is greatly increased and 
consequently the number of contacts reduced to a mini- 
mum. This method also provides a system which makes 
the load on the key such that it can be successfully 
handled with air as the contact dielectric, instead of mak- 
ing the contact dielectric suit the load, for example, by 
immersion in oil to reduce sparking. 

Referring to the drawings, figure 1 is a diagrammatic 
representation of a transmission system; figure 2, the new 
system when employed in very high powered stations. 
Figure 3 is a cross section of the lower turn of the in- 
ductance and the loop. 

The load which can be handled with one pair of con- 
tacts is limited mainly by the voltage and not by the 
current, and by making the amperes high and the voltage 
low, a much greater load can be successfully handled by 
one pair of contacts. Heretofore, it has been the practice 
to employ a relay for opening and closing the short- 
circuit around the helix in the antenna circuit, and the 
relay was operated by a key in the local circuit. This 
necessitated insulating the local circuit from the high 
potential oscillating circuit, and also permitted the con- 
tacts to operate only with the antenna current instead 


With the new Fuller - 


cuit which may consist of one loop 6, is placed in inductive 
relation with the inductance, preferably in the lower turn. 
The loop 6 acts as the secondary of a step-down trans- 
former, of which the coil 5 is the primary, and the voltage 
in the loop is much lower than in the coil. A relay or 
key, preferably a relay, 7, is arranged in the loop circuit 
and signaling is accomplished by opening and closing the 
relay. 

In very high powered stations, where the antenna 
current may be, for instance, 300 amperes and the loop 
current 600 amperes, it is impractical to endeavor to con- 
trol the loop current with one pair of contacts, because the 
loop-reactive voltage becomes too high, and under such 
conditions means are provided by Mr, Fuller for employ- 
ing pairs of contacts so arranged that each pair handles a 
given load, regardless of whether the contacts are closed 
simultaneously or in succession. To produce this result, 
the loop is divided into a number of segments, preferably 
of equal length, by conductors 9 connected at one end to 
the loop at equally spaced points and connected together 
at the other ends. In each segment a relay 7 is inserted, 
the solenoids of the relays being connected in series in 
the local circuit, with the key 13. This arrangement 
equalizes the loads on the pairs of contacts, so that ex- 
tremely large loads may be handled. 

The loop 6 is axially alined with and of the same 
diameter as the inductance coil 5 and is spaced apart from 
the lower turn of the coil a sufficient distance to provide 
for ample insulation of the loop from the coil. 


20 THE WIRELESS AGE 


Novemerr, 1920 


A Selective Receiving System 


D®: ALEXANDERSON is credited with devising a 
new system for receiving messages from a distant 
station at the same time that messages are being trans- 
mitted from a station near which the receiving apparatus 
is located. 

A coil of wire is employed for receiving the waves com- 
ing from a distant station. This coil is located in a 
vertical plane passing through the distant station. This 
coil is connected in a circuit which is tuned to the fre- 
quency of the waves to be received. Under these condi- 
tions although a local station at or near which the receiv- 
ing coil is located may be transmitting waves of a differ- 
ent frequency, enough energy may be received by the 
receiving coil to completely drown out the effect of the 
desired waves. To overcome this difficulty Alexanderson 
associates with the first coil a second coil which is located 
at substantially right angles to the first coil and connects 
this in a circuit which is tuned to the frequency of the 
waves transmitted from the local station. This coil will 
absorb energy of the local waves, preventing them from 
interfering with the reception of the desired waves in the 
receiving coil. This will best be understood by referring 
to the accompanying drawing. 

The local transmitting station is indicated by the an- 
tenna tower 1 and the distant station from which 
messages are to be received by the antenna tower 2. The 
receiving coil 3 which comprises a number of turns of 
wire and of rectangular shape may be located in a plane 
passing through the distant station 2. This coil is con- 
nected in the tuned grid circuit of an electron discharge 
detector 4 comprising the usual filamentary cathode, an- 
ode, and grid inclosed in an exhausted receptacle. The 
grid circuit is tuned to the frequency of the waves to be 
received by means of the variable condenser 8. 

The coil 3, will of course, be within the field of waves 


transmitted from station 1 and the energy from these 
waves received upon the coil may be so great as to 
entirely prevent the operation of the electron discharge 
device 4 for receiving the desired waves even though 
other tuned circuits for selecting the desired waves may 
be associated with the receiving apparatus. It has been 


found, however, that this effect may be entirely avoided 
by the use of a second coil which is so located as to 
receive energy from the local waves and is associated 
with the first coil in such a way as to screen it from the 


Figure 1—Diagram of the selective receiving system 


effect of the local waves or neutralize the effect of the 
waves in the receiving coil. The second coil 9 is located 
at a right angle to the coil 3 and the circuit on which the 
coil 9 is included, is tuned by means of inductance 10 and 
capacity 11 to the frequency of the waves transmitted from 
station 1. This coil will absorb energy from station 1 
which comes within the field of coil 3 and prevent the 
setting up of undesirable currents in the receiving cir- 
cuits. It thus becomes possible to transmit and receive 
messages simultaneously at a given point without locating 


the receiving apparatus at a distance from the trans- | 


mitting apparatus. 


Heising’s Modulation Method 


(THE following details are now available of the method 
employed by Raymond A. Heising for modulating the 
high frequency power used for wireless telegraphy or 
telephony : 
In view of the extreme sensitivity of a generator elec- 
tro-motive force to variations in the current of the field 
windings, it has been suggested that the signaling device 


es 


Figure 1—Circuit diagram of Heising’s modulation method 


be put in the field circuit, the current of which will be 
modulated in accordance with speech. Although the power 
used in the field windings is small compared to the output 
of the generator, it is still true that the power required 
for the field is excessively large for a telephone trans- 
mitter, and the impedance of the field coil is large com- 
pared to that of the usual modulator or signaling device, 


such as a microphone transmitter. It has been found de- 
sirable that they should be of about the same magnitude, 
or that the impedance of the modulator should be greater 
than that of the field coil. This is necessary in order to 
obtain efficient or complete modulation. In other words, 
it is necessary that the modulator shall be capable of ab- 
sorbing as much power as the field coils. When a micro- 
phone is placed directly in the circuit of the field coil, the 
time constant is not ordinarily thereby reduced to a value 


which will prevent undue distortion of the modulating 


currents because of the low resistance of the microphone. 
According to Mr. Heising, these defects are overcome 
or greatly reduced by placing the field or energizing 
winding in circuit with a space discharge device, and prop- 
erly proportioning its impedance with respect to that of 
the energizing winding. For maximum efficiency it has 
been found desirable to make the impedance of the space 
discharge device of the same order of magnitude as that 
of the field winding, as already explained. However, it 
may sometimes be desirable to provide a lower space dis- 
charge impedance in case the time constant is, for any 
reason, to be increased and in case maximum efficiency is 
not the primary consideration. If desired, the impedance 
of the space discharge device may be increased to a value 
greater than that of the field coil for the purpose of re- 
ducing the time constant of the field circuit. .A space dis- 
charge device suitable for this purpose is one having a 
heated cathode and having the property of amplifying 
voltage variations impressed upon its input circuit . 
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Referring to the figure, an elevated antenna is in circuit 
with the high frequency generator 2 which is connected 
to the antenna on the one side, and to the earth on the 
other. Sustained oscillations will thus be radiated from 
the elevated antenna. The field winding 3 of the generator 
is connected in series to the output circuit of the thermi- 
onic space discharge device 4. This device, as here shown, 
is substantially the same as the vacuum tube which is now 
employed as an amplifier. Any known form of discharge 
device having an element by means of which the im- 
pedance of the discharge path may be varied may be em- 
ployed. The grid circuit includes the secondary of the 
transformer 9, the primary of which contains the battery 
10 and microphone transmitter 11. 

The impedance of that part of the tube which is in cir- 
cuit with the energizing winding of the generator is made 
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of the proper value to give the desired results in accord- 
ance with the principles set forth. 

The operation of the device is as follows: When 
speech or other signals are impressed upon the micro- 
phone the change of resistance in this circuit produces 
low frequency oscillations in the input circuit of the am- 
plifier, thereby altering the potential of the grid in ac- 
cordance with the signals to be transmitted. This altera- 
tion of the potential of the grid produces a corresponding 
change in the impedance of the amplifier, and the field 
current of the generator is therefore modulated in accord- 
ance with the signals impressed on the microphone. This 
modulated field current will impress corresponding modu- 
lations upon the high frequency power radiated from the 
antenna. 


Transmission of Electrical Energy 


iA NEW method of transmitting electrical power has 

been developed by Charles H. Roe, who proposes to 
transmit alternating current of operation value to a dis- 
tant receiving station without the aid of wires or con- 
ductors. The principle employed is that of resonance in 


alternating current circuits where currents are propagated 


entirely by conduction, and it is claimed to be a departure 
from all-methods employing electric, electro-magnetic or 
electro-static waves and methods in which currents are in- 


duced at a distance by electro-magnetic or electro-static 
fields. 


In the drawing, an alternating current circuit in which 
the increased electromotive force is out of phase with the 
current is closed by connecting it at two separated points 
to the earth. This is shown in the diagram by an alterna- 
tor A in series with condenser C and the terminals of the 
circuit grounded at two points G, and G, distant from each 
other. The current flowing has a wattless component 
and spreads out in all directions from the ground ter- 
minals G, and G, at the transmitting station as indicated 
by the dotted lines. Two grounded terminals G, and G, 
at a distance receiving station are connected to a receiv- 
ing device, and lie in the path of some one line of current 
flow from the transmitting station ; an electromotive force, 
even though very slight, is thus impressed upon the re- 
ceiving circuit. A reactance introduced into the receiving 
circuit of said dimensions as to produce conditions of 


resonance will then cause whatever current that flows as - 


a result of the electromotive force impressed at the ground 
terminals G, and G,, to be in phase with the generator 
electromotive force, that is, of unity power factor, and it 
may be used to actuate electrical devices. This is repre- 
sented in the diagram by a variable inductance L adjust- 
able to counterbalance the capacity C at the transmitting 
station. The load R is shown in series with it, the ter- 
minals of the circuit being grounded at G, and G, in the 
same manner as those at the transmitting station. 


In the figure there are two components of current flow- 
ing through the alternator A. One is almost ninety de- 
grees behind the generated electromotive force, and cir- 
culates through the circuit A-C-G,-G,-A, the great angle 
of phase difference being due to the use of the reactance 
in series, as at C; this component is termed the wattless 
component. The other component is nearly in phase with 
the generated electromotive force and circulates through 
the circuit A-C-G,-G,-L-R-G,-G,-A. This component is 
termed the power component, the current and electro- 
motive force being very nearly in phase because the sep- 
arate tendencies of the two reactances L and C are in 
opposite directions and operate to neutralize each other. 
At the transmitting station, the wattless component may 
be kept very low by using sufficiently high reactance in 
series as at C; that is, the short circuit current through the 


ground between G, and G, or vice versa may be made very 
small and since even that is of a low power factor, the 
loss of power due to this feature may be maintained at 
a very low figure. 

As to the circuit of power component: A non-reactive 
resistance in a circuit containing capacity and inductance 
in such proportions that 

1 
2) rye 


2(r) fC 

where f is the frequency of the circuit in cycles, L is the 
inductance in henries, C is the capacity in farads, will be 
traversed by a current whose magnitude is determined 
only by the electromotive force impressed upon the non- 
reactive resistance and the value of the resistance itself; 
that is, ohm’s law in its simplest form applies. In the cir- 
cuit A-C-G,-G,-L-R-G,-G,-A, the two reactances L and 
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Figure 1—Diagram illustrating the method of transmitting 
electrical energy 


C, being in series with each other, tend to neutralize each 
other and we have only the ohmic resistance of the circuit 
and of the load R to limit the amount of the current flow- 
ing. Accordingly, by keeping the ohmic resistance of the 
entire circuit low enough and so arranging the various 
parts of the system as to impress the highest possible elec- 
tromotive force across the terminals of the load R, the 
power component of the current flowing through R may 
be many times, even thousands, greater than the wattless 
component through the ground between G, and G,. There- 
fore, the efficiency of transmission will be very high. 
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A New Coil Antenna 


AX EW type of coil aerial has been developed by Ernst 

J. Berg, with the object of providing an inexpensive 
receiver capable of receiving signals from a desired direc- 
tion, and excluding other signals and “strays.” 

As indicated in the drawing the apparatus comprises a 
coil 1 made up of a large number of turns of insulated 
wire. Within this coil and at right angles to the plane of 
the coil are placed a number of sheets of copper 2. These 
metal sheets are supported in a framework which is 
mounted upon the rotatable standard 5, having a handle 
upon its end whereby the entire structure may be rotated 
in a horizontal plane. The coil is shown as being sup- 
ported directly by the copper sheets 2, but the turns of 
this coil may be mounted upon a separate form, the only 
essential feature of the construction being that it shall 
be positioned at a right angle to the copper sheets. The 
terminals 7 and 8 of the coil are connected to the grid and 
cathode of a vacuum tube. The telephone receiver is in- 
cluded in a circuit which comprises the cathode, anode, 
and a local battery. The telephone receivers are shunted 
by a condenser which serves as a by-path for the radio 
frequency component of the current flowing in the circuit. 
A variable condenser 16 serves to tune the receiving cir- 
cuit to the frequency of the waves to be received and a 
condenser 17 in series with grid may be employed to 
assist the tube in its action as a detector. 

The operation is as follows: If the signal which is to 
be received comes from a direction in the plane of the coil 
1 there will at any given instant be a certain phase dif- 
ference between the waves cutting the two sides of the 
coil. Because of this a resultant electromotive force will 
be set up in the coil, which electromotive force will be 
applied to the grid of the vacuum tube and will produce 
an indication in the telephone receiver. If a wave comes 
from a direction at right angles to the plane of the coil 
the waves cutting the two sides of the coil will always be 
in phase and no resultant electromotive force will be set 
up in the coil. It will be apparent that if the coil is rotated 
from a position where it is at right angles to the direction 


of the received waves, toward a position where it is paral- 
lel to their direction that an electromotive force will be 
produced in the coil, which increases in magnitude as the 
phase difference between the waves cutting the two sides 
of the coils increases, until the point is reached where 
this phase difference is greatest, and that this condition 
will occur when the coil is parallel to the direction of the 
received waves. Hence by rotating the coil until the point 
is reached where the received signals are strongest, it will 
be possible to determine with a considerable degree of 
accuracy, the direction from which the received signals 
come. 


Figure 1—Diagram of apparatus and hookup of the coil antenna 


The metal sheets 2 are in effect short circuited coils of 


‘low impedance, and in fact, if desired, may be replaced 


by actual coils of low impedance. Electro-magnetic waves 
coming from the desired direction will pass through these 
sheets without producing any currents therein, since they 
are at right angles to the direction of the waves and 
hence without any loss of energy. Signals or strays com- 
ing from other directions, however, will produce currents 
in these sheets. They will also, of course, tend to produce 
currents in coil 1. Because of the comparatively low im- 
pedance of coil 1 for any waves except those for which it 
is tuned, most of the energy of the undesirable waves will 
be dissipated in the sheets and their effect in the coil 1 
will be so small, that it will not interfere with the recep- 
tion of the desired waves. 


A Serviceable Antenna Switch 


By J. Carroll Tobias 


HE parts in this antenna switch 

are all standard except the large 
clips and base which can be procured 
cheaply. In the illustration the top 
section represents a side view, the 
middle section shows a top view and 
the bottom section shows details of 
the receiving and sending clip and the 
hinge. 

Dimensions are omitted so that the 
builder can suit his inclinations and 
adapt the odd material he has on hand 
in his laboratory in constructing .the 
switch. It must however, be designed 
so that there will be no sparking be- 
tween the high tension blades and the 
power blade. The base in my switch 
consists of 34 inch Bakelite; the 
blades of 34 x % inch copper bar and 
the large clips of 34 x 1-16 inch cop- 
per bar. The throw to change from 
sending to receiving is 114. inches. 

This design, if constructed carefully, 
will stand up against hard service and 
function properly when other switches 
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EXPERIMENTERS’ WORLD 


Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 


A Swedish “Cash Register” Receiver 


CASINET types of receiving sets 
have so long been accepted as 
the standard type for both commercial 
and amateur work in this country, that 
many radio operators are puzzled 
when it comes to manipulating equip- 
ment built in any other form. In some 
other countries, however, types are 
frequently seen that present many in- 
teresting ideas in mechanical and elec- 
trical features. A set that might be 
used as an example is the Swedish 
Telefunken ‘‘M-108” receiver, which 
is built in cash register style. 

This seems to be a very efficient re- 
ceiver in the hands of operators. who 
are thoroughly familiar with it, but 
I have never made direct compari- 
sons with this and a modern Ameri- 
can receiver. Quantitative data on its 
tuning ability cannot be given. 

The photograph shows the receiver 
as it ordinarily appears. On one side 
is a crank similar to the crank on a 
magneto telephone or on a phono- 
graph. On the other side is a lever 
(not shown) that can be thrown up- 
ward engaging with the antenna leads 
to act as a lightning switch when the 
set is not in use. The front view 
presents an appearance somewhat like 
a cash register. A curved rubber sheet, 
semi-cylindrical in form, is mounted 
with its axis horizontal, to enclose the 
tuning inductances. 


By Ralph R. Batcher 


Figure 2 shows the circuit found in 
this set, in simplified form. Figure 3 
is the circuit in another set that is 
more complicated since it is provided 
with a double tuning circuit. 

The most interesting feature of this 


switch point, and other studs mounted 
on an insulated disc engage with two 
or more of the respective coil terminals 
after the switch has reached the second 
position. This switch is shown 
mounted at the top of the receiver in 


Figure 1—Front and rear view of the cash register receiver 


circuit is the method of varying the 
inductance of the antenna circuit. It 
is an inductance coil, or rather, a series 
of inductance coils wound on five con- 
centric cylinders. The ends of each 
coil are brought out separately to a 
special double contact switch (figure 
5). When the switch is rotated the 
contact with the 


first arm makes 


figure 1. The inductance is thus varied 
by steps, and the unused coils are not 
connected in the circuit. 

To get finer variations of induct- 
ance a unique scheme is used. It will 
be remembered that this inductance 
coil is wound on five concentric cylin- 
ders. Five other cylinders, also con- 
centric, are mounted so that they can 


Circuits of various sets and diagram of special double contact switch 
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interleave the five primary cylinders, 
after the manner illustrated by a cross 
sectional sketch, figure 4. ‘Each of 
these secondaries contains a separate 
winding which is short circuited on it- 
self, and all are mounted on one disc 
which rides on a threaded rod through 
its axis. 

Turning the crank, which may be 
seen at the side in figure 1, causes 
these secondaries to move backwards 
or forwards axially, so as to be more 
or less in the field of the primary coils. 
A pointer fastened to the movable 
coils passes through a slot in the front 
of the case and indicates the amount 
of coupling on a scale visible to the 
operator. The principle is shown in 
the sketch in figure 6. 

The tuning condenser in the circuit 
is varied by steps, by manipulating 
the first of the two levers seen pro- 
jecting through vertical slots at the 
right side of the receiver, in figure 1. 
One of four condensers of different 
sizes is thrown in the circuit. A sep- 
arate switch mounted above the con- 
denser lever can be used to connect this 
condenser either in series with or 
across the inductance. This is shown 
in figure 7. 

The receiver is conductively coupled 
with an aperiodic secondary. The in- 
ductance of the coupling coil is varied 
by operating the second lever, found 
alongside the condenser lever. It is 
also varied by steps. The detectors are 
of the mineral type. Several styles are 
to be had, each of which will fit in a 
special connection block mounted on 
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Primary cylinders, coils and style of detector used 
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the receiver. One style is shown in 
figure 8. 

The explanation of the reaction of 
the short circuited winding upon the 
primary coils is not difficult to under- 
stand. A common illustration of where 
this effect is noticed is in the case of 
ordinary power transformers. In these 
transformers the resistance of the pri- 
mary circuit is low and they are con- 
nected across the mains at all times. 
The current is kept down by the re- 
actance of the primary winding which 
is very high at no load. As the load 
is put on the secondary (which is the 
same as reducing the resistance across 
its terminals) the inductance of the 
primary winding is decreased, and 
hence the reactance is decreased to 
permit a larger current to flow in the 
primary. When the secondary of the 
transformer is short circuited the re- 
actance of the primary is reduced to a 
very low value and a very large pri- 
mary current flows. 

The action is the same in this tuner. 
When the short circuited secondaries 
are at a distance from the primaries 
their effect is small and the inductance 
of the circuit is at a maximum. As 
they are brought closer, the inductance 
decreases, and is at a minimum when 
the two sets of coils are telescoped. 


Those who have used both circuits 
claim that shown in figure 2 to be 
superior to the simpler one, but it is 
probable that the additional operations 
necessary to adjust the set more than 
offset the tuning advantages. 


Operating Suggestions for the Radio Amateur 


PHE » old saying, “advice is cheap”, 
applies to radio as well as to any- 
thing else. 

When I first noticed the heading for 
the contest I began to think of all the 
different kinds of advice about handl- 
ing traffic, reducing interference and 
so on that I had ever heard of. I take 
nearly all the radio magazines pub- 
lished and all of them have their sug- 
gestions and advice for the amateur 
whether he be big or little, old or 
young. 

I have been in the radio game for 
about nine years and I am just begin- 
ning to learn. I am not going to at- 
tempt to make this:a technical discus- 
sion of how traffic should be handled 
nor am I going to claim that I have an 
absolute solution to the interference 
problem. I am just going to present 
my own ideas in a good friendly sort 
of a way. 

Now for our first problem: The Be- 
ginner. I am for-the beginner, first, 
last and always. Why? Because I 
have not forgotten the time when I 
was reaching out timidly for a helping 
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hand and found one in a fellow who 
was somewhat more advanced in the 
radio game than myself. Now then, 
whose fault is it anyway when some 
young fellow in the next block starts 
his little Ford coil to rumbling and 
knocks the cans off when you are using 
2 or 3 steps of the amplifier to read 
9ZN or /CC? Here is the idea: You 
have noticed his small and frail an- 
tenna proudly holding the wire 
which radiated the energy of that 
Ford coil so effectively. You have 
noticed this antenna several times, 
but you probably passed it up fig- 
uring it was nothing but some poor 
ham. Now instead of passing these 
small propects up, go at them this 
way: Plan on making the young man 
a visit the next Sunday afternoon. 
(You nearly always find ’*em home 
Sunday afternoon). Don’t think for 
a moment the young man will not 
know you if you have had a station 
up any length of time in the town. 
Now here is where the personal ele- 
ment plays the big part. You might 
look over his equipment and if he asks 


you for suggestions you might make a | 


few. An invitation to visit your station’ 
will please him. Before leaving you 
might tell him how much you would 
appreciate it if he would not send 
after 10 P. M. because every time he 
opened up he just naturally put your 
place out of business. 
way of meeting these young fellows 
and making them feel that you don’t 
wish them out of commission will do 
more to help the trouble from this 
source than any other one thing. If 
you belong to a club you should ask 
him to come around to the next meet- 
ing and become a junior member or a 
member as the case may be. 

Now that we have met the begin- 
ner, let’s take up the next step in our 
campaign. The fellows just putting 
in their first transformer as well as 
others that may be in the vicinity 
should be visited and due respects 
paid to the owners of the stations. A 
different manner of working this part 
of our problem presents itself and also 
introduces the third part of our dis- 
cussion, “The Radio Club.” Now be- 


The personal — 
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fore leaving this fellow we must not 
forget the invitation to visit out own 
station and also the fact that Friday 
night the monthly meeting of the ra- 
dio club starts at 8 P. M. and that 
most all of the old timers will be there 
and we would like to see him among 
those present. We are sure that if he 
will come he will like the bunch and 
will want to join the club right away. 

Our third problem, as previously 
mentioned, is “The Radio Club.” I 
am not going to tell how to organize 
and run a club as there is plenty of 
material of that sort much better than 
I could give. The main thing evident 
to all is the fact that a club is almost 
indispensable where the proper re- 


EXPERIMENTERS’ WORLD 


duction of interference is to be se- 
cured. 

The fourth and last problem of our 
discussion is traffic. Some clubs and 
some fellows claim the only way to 
work this radio game on 200 meters 
is the cut dried and cured commercial 
procedure. I am not in favor of this 
practice only as it relates to recog- 
nized relay business. For ordinary 
work the old simple “‘chewing the rag” 
style as was used before the war is 
the only thing to keep radio on the 
amateur basis. By “chewing the rag”’ 
I don’t mean the fellow who sits down 
to his set and keeps it hot with non- 
sense. I believe that if a fellow wants 
to make a date with another fellow to 


A Worth-While Receiving 


F. WAITS of Cornith, Miss., has 

* a well arranged station which 
gives very good results. The aerial 
consists of four wires of stranded cop- 
per, 250 feet long and 140 feet high. 
A home-built panel with three vacuum 
tubes is used, together with large size 
primary and secondary condensers, 
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transformers, etc., also a pair each of 
honey-comb coils. 

In order to obtain results, it was 
necessary: for him to try out every con- 
ceivable hook-up; his greatest trouble 
was in securing proper amplification 
from the first step-up, or second tube 
and also in eliminating battery noises 
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go somewhere or ask some question, 
the way to do is to ask it, but make 
it snappy and don’t be a “ham.” By 
using the International abbreviations 
a great deal of time can be saved and 
the same results obtained as could be 
obtained by many more minutes of 
straight talk. Use your head, that’s 
what it’s for. 

I am not going to tell you how to 
tune your set, or make a receiver, but 
I am just trying to give a few ideas 
I think worth while. 

I have made more friends by radio 
than in any other way. One of my 
best friends helped me out when I was 
one of the buzz’ box bugs. 


Station 


in the local circuit. The home made 
loud speaker, shown in the picture, is 
very efficient. ; 

There is practically nothing impos- 
sible to the receiving powers of this 
SEC. 


Circuit diagram and photographic view of the receiving set 


Regarding Wavemeters 


ANY amateurs are under the 

impression that a wavemeter is 

not worth the investment to the aver- 

age radio man, and that its use en- 

tails a knowledge of radio mathemat- 
ics. 

This is far from being the case, 
and it will be noticed that every ama- 
teur station working creditable dis- 
tances, Owns, or has the immediate 
use of some sort of wavemeter. Any 
up-to-date experimenter or operator 
will bear me out in the assertion that 
this is the most important accessory 
in the station. Its uses are manifold 
and clearly detailed in Mauborgne’s 
book on Wavemeters, and, at some- 
what more length and involving more 
mathematics, in Circular 74 of the 


By Francis R. Pray 


~ Bureau of Standards, entitled Radio 
Instruments and Measurements, both 
obtainable through the Wireless Press. 

A fairly good direct reading 150- 
300 meter instrument is now on the 
market for less than $10.00. It con- 
sists of a fixed capacity and a variable 
inductance of the variometer type. 
Many amateurs, however, desire to 
assemble their own in order to secure 
a more universal wavelength range. 

It is simple enough to connect a 
coil, of wire across the binding posts 
of an extra variable condenser, but 
the trouble comes in calibrating this 
unit in meters without the use of a 
standard. This can now be accom- 
plished in two ways. The most ac- 
curate way is to send the condenser 


with the corresponding inductance 
coils to the Bureau of Standards, 
Washington, D. C., who will make a 
wavelength chart for each coil, charg- 
ing amateurs but a dollar per coil, plus 
the transportation charges on the out- 
fit both ways. A quicker and also less 
accurate way would be to take a stand- 
ard inductance as sold by the DeFor- 
est Company and plot the chart from 
the formula by using the capacity 
curve of the condenser scale reading. 
For all ordinary purposes, this method 
is quite practicable. 

As wire of the desired sizes is now 
often unobtainable and winding fa- 
cilities often very limited, I have se- 
lected the DeForest honeycomb wound 
plug inductance for the wavemeter. 
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The cost is little more than the un- 
wound wire itself and most important 
is the fact that the inductance in milli- 
henries is given for each size. As 
many amateurs already own a Mur- 
dock 43-plate condenser, I have se- 
lected this type as the standard, also 
perhaps of its low price. The ques- 
tion now arises: ‘How shall the in- 
ductance be fastened onto the con- 
denser without introducing lead 
wires?’ Amateurs around New Eng- 
land will at once suggest the Somer- 
ville Radio H-C coil adapter, but for 
the benefit of Southern and Western 
radio men, I will say that this is noth- 
ing more than a block of bakelite 
fitted with a socket of standard di- 
mensions to fit the DeForest plug in- 
ductance. Projecting brass arms con- 
nect with the binding posts of the 
Murdock condenser. Used in this 
manner, any size of honeycomb coil 
can be used and a wavemeter unit 
will result, covering all the used radio 
frequencies. 

A wavemeter of this type does not 
necessarily have to be laid away on 
the shelf after calculating the decre- 
ment or wavelength of your outfit, or 
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measuring the inductance or capacity 
of some part of that new “record 
breaker” outfit you are making. The 
unit itself makes a fine sensitizing cir- 
cuit, or an interference preventer 


known as a wave-trap which will prob- 
00099 


Capecity Colbrarior of 
# 366 Murdock cand. 
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ably be described soon in_ these 

columns—the data having now been 
released. 

Using a DeForest L 25 coil, a No. 

366 Murdock condenser, and a Somer- 

ville Radio adapter, at a total cost of 
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$7.00, the wavemeter unit had a range 
of about 120 to 375 meters, as graphed 
in the following table, which is ac- 
curate to within 1%. 

Of course, by simply substituting 
larger DeForest inductances for the 


400° 120° 
Scale in begrees 
L 25, a wavemeter of any range re- 
sults. 

Such a wavemeter is extremely low 
in cost, may be assembled without tools 
and may be used in many other ways 
around the station or laboratory. 


The Universal Wavelength Receiver 


Revie receptors for professional 

amateur application are of 
greatest desirability when they are 
capable of adjustment over the entire 
band of wave lengths now in use. 
Plants of the amateur and commercial 
class are generally below 2,400 meters. 
Wave lengths greater than this are 
used for higher powered stations and 


a short wave receiver is often used; 
while for the longer wave lengths a 
larger receiver is effective. Huge in- 
ductive couplers or inductances of con- 
siderable proportions are found in 
many stations. 

Where such large solenoids are 
used, interaction of parts results; and 
where local secondary oscillations are 
used for undamped reception, these 
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instrument to be described, inductances 
of this concentrated type are used. 
Large inductances are necessary for 
long wave lengths. Ordinarily, inter- 
mediate values are obtained by a lead 
or tap with finer capacitive adjust- 
ment. When so used, coils function 


well near maximum value, but where 
the unused portion becomes large, cer- 
tain points in the lower bands will 


as 


Front and rear views of the universal wavelength receiver 


greater distances. Trans-oceanic sta- 
tions employ wave lengths up to 20,000 
meters. 

While short wave receivers may 
function well on the lower band of 
wave lengths, loading them for long 
wave reception catises serious distor- 
tion in certain bands of its range. Ad- 
justments are often quite awkward. 
In order to make tuning more uniform, 


extensively wired units are very sus- 
ceptible to the movements of anybody 
within their fields. This may cause lo- 
cal tone disturbances and difficulty in 
effecting accurate adjustments. Often 
long insulating rods are attached for 
adjustment from a distance. Where 
the inductances possess fields confined 
to a small volume, the defects do not 
develop within the receiver. In the 


suffer energy loss which is often con- 
siderable. To overcome this, coil units 
are commonly cut in as they are need- 
ed. Dead-end switches are sometimes 
used for this purpose. In the instru- 
ment illustrated, the total inductance 
is normally in circuit. For any adjust- 
ment over a certain band, all unused 
inductance is cut out when any re- 
quired value is included in the circuit. 
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Three tuners have been combined 
within one cabinet. The short wave 
unit is of 150-900 meter range when 
used singly. With the intermediate 
value, the combined range becomes 
850-6,000 meters. Combining all units 
affords a range of 6,000-20,000 meters. 
Each band functions independently of 
any possible value above it. It is free 
of local reaction and dead-end effects. 

By reference to the diagram, it is 
seen that the antenna to secondary 
coupling is effected through a small 
primary inductance which is further 
employed on all waves. On 200 meters 
this primary is used. in conjunction 
with a small value of the first sec- 
ondary. For values to 900 meters, 
further secondary increase is made; 
and a corresponding increase of the 
primary capacity or loader. Placing 
the secondary plug adds the second 
value of secondary for intermediate 
waves above 800. For wave lengths 
above 9,000 meters, additional values 
may be plugged in on primary and 
secondary. In designing, the positions 
of controls for any wavelengths were 
made alike in both units. This facili- 
tates rapid changes and location of 
any station. 

When adjustments are to be made 
on short or extremely long waves, a 
variable condenser may be _ placed 
either in series or shunt to the primary 
system. A_ key-switch makes this 
change. 

For undamped reception, the auto- 
dyne method is used. An inductive 
feed-back in relation to the secondary 
system generates local oscillations. 
Both secondaries are influenced by the 
tickler. While the first secondary 
used singly is at a greater distance 
from the tickler, there is sufficient re- 


- lation to maintain powerful oscillations 


to a very high frequncy in the first 
secondary. The set becomes regenera- 
tive for spark reception when the tick- 
ler coupling is reduced to a point be- 
low that required to maintain oscilla- 
tions. So for spark reception, the set 
is regenerative. Both primary and 
tickler coils are adjusted for absolute 
zero coupling with a further increase 
to a small reverse coupling provided 
in both. An adjustable bridging con- 
denser is provided to by-pass oscilla- 
tions independently of the oscillator 
tube arrangement. 

Primary panel controls are shown at 


EXPERIMENTERS’ WORLD 


the left. Aerial-ground posts, series- 
shunt condenser switch, primary con- 
denser, primary fine adjustment, and 
plug for loaders are shown. Tickler 
and coupling control are centrally lo- 
cated. The secondary arrangement is 
similar with the addition of the four 
point bridging condenser switch. Self 
balancing variable condensers of 1,500 
mfds. are used in the primary and 
secondary units. In the antenna cir- 
cuit, the condenser is placed in series 
or shunt to the primary by use of a 
12 spring key switch. 
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justment. The secondary is in two 
sections; the first being tapped for 
nine values of inductance for low and 
intermediate waves. The secondaries 
are two-layer bank-wound, 11 micro- 
henries.. 

Tickler and coupling coil are sup- 
ported at the ends of the secondary 
solenoid. They are carried in brass 
supports furnished with friction bear- 
ings for holding the coils in any posi- 
tion. Formica brackets attach the tube 
and parts to the panel back. 

Five secondary inductances of 5 mi- 


NOY 


Huy 


Figure 3—Circuit diagram of the universal wavelength receiver 


Electro-magnetic coupling between 
antenna and secondary is obtained 
through the primary inductance 
mounted below the first secondary. 
This coil is two-layer bank-wound 
upon an axially mounted bakelite tube. 
Its value is .6 microhenry. 


For both loading systems, stagger- 
wound inductances were constructed. 
Nine of these flat units are used in 
the primary, the first five being of 
smaller radius to give clearance for 
the jacks. The values of these units 
are 2 and 3.5 microhenries each. All 
units are arranged upon rods that 
clamp them to the back of the panel. 
The first unit is tapped at eleven points 
to provide intermediate inductive ad- 


crohenries each are mounted in the 
same fashion as the primary loads. 
The tickler coil is three layer bank- 
wound with fine copper wire mounted 
on a radially mounted bakelite tube. 
A condenser of three values is pro- 
vided for by-passing local oscillations 
across phones, B battery and compo- 
nents. Mica sheets separate copper foil 
plates arranged into values of 2,500, 
1,500 and 500 mfds. each. A small 
4 point switch selects the required 
value for any wave length. 

All wiring is of rigid copper en- 
cased in varnished cotton sleeving. 
All joints are soldered. Flexible leads 
connect the movable coils. 

(Continued on page 38) 


Suggestions on the Distribution of Wave Lengths 


THE WIRELESS AGE published 
some suggestions of mine in the 
June, 1919, issue in regard to the lim- 


for Amateurs 


By J. C. Morris, Jr. 
(FIRST PRIZE, $10.00) 


itations and restrictions to be placed 
upon amateur stations. 


It is in continuation of these ideas 


that I would like to make the follow- 
ing suggestions: 


In my opinion amateur stations. 
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should be divided in two general class- 
es as follows: 
1. Local work only; 

2. Long distance work. 

A further sub-division of the latter 
class could well be made. 

1. Damped or spark stations. 

2. Undamped or continuous wave 


Stations. 
A. Non-modulated or simple 
type. 
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B. Modulated system. 
a. Buzzer modulated. 
b. Radiophone. 
Permission must be granted to the 
undamped wave stations to operate 
at wave lengths exceeding 200 meters 
unless new power tubes are placed 
upon the market having a lower in- 
ternal capacity than the present tubes. 
An ordinary non-modulated un- 
damped wave set has to be hetero- 
dyned at the receiving station. When 
it is considered that a wave length of 


Have You Received 


“BULLETIN 14?” 


‘ne ERY progressive amateur has a 

copy of this bulletin on his operat- 
ing table—for immediate reference. 
The approaching 1920-1921 Fall and 
Winter radio season is here and brings 
with it a radical change. Continuous 


Wave transmission is becoming more and more popular—occasioning 


new apparatus and new supplies. 

The up-to-date receiving outfit is equipped with a two-stage ampli- 
fler, super-sensitive telephones and a Loud-Speaker. 

“Bulletin 14” and its supplements will convey to you much valuable 
information concerning the new types of apparatus. 

We are obliged to make a charge of ten cents for the bulletin—but 
this amount may be deducted from your first order of one dollar. 


SEND FOR YOUR COPY NOW! 


ATLANTIC RADIO CO. 


MAIN OFFICE: INCORPORATED PORTLAND BRANCH: 
88 BROAD STREET 15 TEMPLE STREET 
BOSTON 9, MASS. PORTLAND, ME. 


THE 


Doolittle Decremeter 


WAVE LENGTH DECREMENT 
An Achievement 


The Doolittle Decremeter marks a big step 
forward in the development of Amateur Radio. 
The apparently impossible has been accom- 
plished. A decremeter has been produced 
which the Experimenter can afford to own. 
The utilization of an entirely new principle 
has made it possible for us to develop a high- 
ly accurate instrument, adapted to Amateur 
Wave Lengths, at a small fraction of the cost 
of commercial decremeters. 


Highest Transmitter Efficiency, as well as 
Legal Operation can only be obtained by using 
a decremeter in tuning the transmitter. This 
instrument will pay dividends in increased 
range and decreased interference. Order now 
to avoid waiting later. 


Price 


$25.00 


SEND FOR BULLETIN 107R 
DESCRIBING THIS INSTRUMENT 


(PATENT APPLIED FOR) 


F, M. DOOLITTLE CO. 


157 VALLEY STREET NEW HAVEN, CONN. 
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200 meters corresponds to a frequency 


of 1,500,000 cycles per second, the dif- - 


ficulty of heterodyning such a wave 
will become apparent. 


This difficulty is largely overcome 
by the use of the modulated system. 
It should be remembered that the 
radiophone is nothing but a voice 
modulated system. Another advan- 
tage of the modulated system is that 
any ordinary receiving set—crystal or 
simple vacuum tube—will suffice. A 
drawback to the system is that the 
wave though sharp will still cause in- 
terference with damped wave work. 
It is obvious that the difficulty of 
making the bulb oscillate at very high 
frequency still remains. 


The advantage of sharp tuning and 
note control—with non-modulated sets 
—of the continuous wave systems 
over the ordinary spark type are too 
well known to require repetition. 

Another point which I would like 
to bring out is that at present the un- 
damped wave sets are rather expen- 
sive and somewhat difficult to operate, 
so they are operated almost entirely 
by amateurs of experience and ability. 

These facts lead me to make the fol- 
lowing suggestions: 

1. No restrictions upon and no 
license required for purely receiving 
stations. 


2. Amateurs doing only local work 
to be allowed to operate without 
license, on wave lengths up to 150 
meters and to use no power greater 
than 50 watts. 


3. Amateurs who have success- 
fully passed an examination on both 
code and theory to be permitted to 
operate stations as follows: 


A. Damped wave stations on wave 
lengths between 150 and 200 meters. 
Power limited tol kw. © 

B. Modulated wireless stations on 
wave lengths up to 250 meters. 

C. Non-modulated stations from 
250 to 275 meters. 

Persons desiring to operate a con- 
tinuous wave set should be required 
to pass an additional examination 
upon theory of undamped wave work. 

Although at first thought the wave 
of 275 meters appears to be very close 
to the commercial wave of 300 meters, 
the sharpness of tuning permissible 
with undamped wave sets will permit 
the two stations to operate at the same 
time without interference to each 
other. 

After all, however, the only way to 
do away with unnecessary amateur 
interference is for the amateurs to each 
and all learn to apply the Golden Rule: 
To do unto others as you would they 
would do unto you. 

In my opinion these adjustments 
would constitute a working system of 
regulations satisfactory alike to ama- 
teur and commercial needs. 
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NOTICE 


N the infringement suit DUBILIER 
CONDENSER CO. INC., plaintiff 
vs. Wireless Specialty Apparatus 

Co. defendant, a final decree has been 
handed down by His Honor, Augustus 


_N. Hand, U. S. District Judge for the 
Southern District of New York holding 


“That SAID LETTERS PATENT NOS. 1,229,914 
AND 1,229,915 ARE GOOD AND VALID IN LAW 
AS TO THE SECOND, THIRD, FOURTH, FIFTH, 
SEVENTH, EIGHTH, NINTH, TWELFTH, FOUR- 
TEENTH AND FIFTEENTH CLAIMS OF LETTERS 
PATENT NO. 1,229,914 AND AS TO THE FIRST, 
EIGHTH, TWELFTH, SIXTEENTH AND SEVEN- 
TEENTH CLAIMS OF eS PATENT NO. 
15229;915: 


We hereby give notice that it 1s the intention of this 
Company to uphold to the full extent its rights under 
the above and all other patents held by us, and any 
one making, using or dealing in condensers covered 
by our patents without a license from us, will be held 
responsible to the full extent of the law. 


Dubilier Condenser Company, Inc. 
217 Centre Street, New York City 


When writing to advertisers please mention THE WIRELESS AGE 
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‘Small Ads of Big Interest 


A Meeting Place for Buyers and Sellers 


Space in this department costs only 25c a line. Minimum space 8 lines. Payable in advance. 


TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. 
dous demand. Big salaries. Great opportunities. 
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Learn Radio 


You can secure 
first-grade commercial license in a 


few months, and position paying 
$125. a month and expenses. In- 
dividualattention given eachstudent. 
Moderate rates. Ask for Booklet B. 


Y.M.C.A. Radio School 


MARCY AVE., NEAR BROADWAY, BROOKLYN, N. Y. 
Telephone: Williamsburg 3800 


Attention You Radio Men 


UR retail department is ready to serve you. We are equipped to 
handle all orders promptly due to the fact that we maintain a 
force which is ready to give you that service which you are 

looking for. 
If you live in Cuba your order will receive the same personal attention 


which it would if you walked into our store and took your purchase out with 
you. That’s our way no matter where you live. 


We can supply you with practically every make of radio apparatus which 
is of the dependable grade. We have everything from a ground clamp to an 
antenna insulator ready to ship to you. Just state your needs and we will care 
for them. 


Our bulletin (1) will be ready October Ist. You had better drop a card 
for your copy now so that you will be sure to get one. 


OUR MOTTO IS “QUALITY FIRST THEN SERVICE” 


The Northern Radio Laboratory 


Manufacturers and Distributors of 
Radio Telephone and Telegraph Apparatus 


111 MAIN STREET - - CLYDE, OHIO 


iia aie HAVE YOU HEARD OF THE NEW 


| Study Evenings 
ay and 


SINGLE BLADE ANTENNA SWITCH? 


Oldest and largest school; established 46 years. 
All expenses low—can earn large part. Catalog 
free, DODGE’S INSTITUTE, N St., Valparaiso, 
Indiana, 


PANELS—Micarta Bakelite %” thick _ stiff 
enough for small panels. Bakelite 4%” thick 
1%c square inch, 3/16, 4 and %” proportionate 
Variables for panels 21 plate $4.50, 43 


prices. 
Front or back mount rheostats 


plate $5.25. ; 
$1.25. Magnet wire (enamel, cotton, silk). 
Uneeda wireless parts catalog (stamp please). 


Novotoy Radio Shop, 5th Ave., Charlotte, N.C, 


’ See our ad in this issue on page 42. Radio 
men in the vicinity of Cleveland, Ohio are in- 
vited to visit our famous “STATIC ROOM” and 
use our radio set. Come up and meet the rest 
of the radio men. Send us your name for our 
mailing list and receive a copy of the “8th Dis- 
trict Oscillator,’a new district radio magazine. 
RADIOLECTRIC SHOP, 919 Huron Rd., Cleve- 
land, Ohio. 
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Amateur Wave Lengths 
By George F. Patrick. 
(SECOND PRIZE, $5.00) 


THE inevitable is about to happen. 

The laws governing amateur 
transmission are to be revised, and 
what is more important, enforced. In 
spite of all that has been written and 
said on the subject of interference and 
proper tuning of transmitters ; in spite 
of the pleas of those farsighted enough 
to see the rocks ahead; in spite of re- 
peated warnings, the selfishness of 
many amateur station owners whose 
mental vision is as limited in scope as 
their unlawful transmitters, has 
brought about an agitation for stricter 
regulation and enforcement. The 
only ray of comfort in the situation is 
the fact that many of these radio 
germs will be forced out of the game 
by the extra expense involved and the 
confiscation of offending stations. It 
is no longer possible to conceal the 
identity of a station, the radio compass 
points an unerring finger at the point 
of transmission and it is to be sup- 
posed that the Department of Com-’ 
merce will make use of this device to 
locate and convict offenders. 


Let us consider what allocation of 
wave lengths and what amount of 
power may be alloted for communica- 
tion at different distances to give a 
minimum of interference while main- 
taining satisfactory results. Of course, 
everyone who has given the matter 
much thought must realize that the 
ultimate result of the interference 
problem will be the abolishment of 
spark transmitters, and the use of un- 
damped waves exclusively. We are 
not quite ready for this, however, so 
the use of damped waves with a mini- 
mum of confusion maybe considered. 

The 1776 style of transmitter, the 
spark-in-the-antenna, rainbow wave 
producer, should be abandoned alto- 
gether. Considering the mass of in- 
formation and data at hand both in the 
current magazines and in book form, 
the amateur who cannot put together 
something better than that has not 
reached the stage where it is safe to 
let him have a station of any kind. 
For strictly local work a very short 
wave of low damping should be used. 
I would suggest for this, a wave not 
to exceed 150 meters with a decre- 
ment not to exceed .2, the same limit 
applied to commercial transmitters. 
Two hundred watts would be sufficient 
power to allow for this class of work. 
For longer distance work a..wave 
length not to exceed 250 meters would 
suffice with the same decrement, and 
power limited to 1000 watts. Three 
hundred or 400 meters could be used 
for undamped transmission without in- 
terfering with commercial or govern- 
ment stations on longer wave lengths 


When writing to advertisers please mention THE WIRELESS AGE 


NoveEMBER, 1920 


or amateur stations on shorter wave 
lengths. The wave length of 300 
meters is very seldom used in com- 
mercial work and might very well be 
abandoned. A maximum of 1 kilowatt 
of power for undamped transmission 
would not be too much and would give 
good distances. Undamped transmit- 
ters should be required at all stations 
attempting long distance work, the use 
of spark transmitters should be con- 
fined to the-dabblers who work from 
house to house. Let us make a distinc- 
tion between experimenters who are 
in earnest and the irresponsibles who 
wish only to play. 

Due to the great number of stations 
that are operating, I do not think it 
wise to specify certain wave lengths 
for different classes of transmission; 
but certain limits, low and high, should 
be designated for each class. This 


would allow a little latitude in tuning’ 


and would cause less interference than 
if everyone were to be piled in an in- 
discriminate heap on a certain wave 
length. I think, too, that the estab- 
lishment of local schedules would help; 
that is, to allot certain hours during 
which local work might be carried on, 
and other hours when stations fitted 
only for local work would remain quiet 
and allow the long distance stations to 
work. 

The establishment of local clubs 
should be encouraged and their policy 
should be to co-operate with the De- 
partment of Commerce. This co- 
operation should be an active one and 
not merely the passing of resolutions. 
The members should watch for offend- 
ers and inform the government radio 
inspector. To do this properly each 
club should have several of their mem- 
bers’ stations fitted with direction 
finders, and take bearings on stations 
found violating the rules; these bear- 
ings if plotted on a charted section of 
any city will enable anyone to go. to 
the exact spot from which any signal 
is sent. Any club could obtain charts 
of their city and the surrounding 
country and keep posted on what each 
station is doing even though the call 
letters and sparks were to be disguised. 
The government is making an effort to 
help the amateur and common cour- 
tesy requires the amateur to co-oper- 
ate in the movement to make commu- 
nication by radio as reliable and free 
from delay as possible. 


What are you going to do about it, 
you earnest experimenters? Are you 
going to help the government maintain 
our amateur station service in an or- 
derly well regulated manner, or are 
you, by a passive attitude, going to 
help those who with little to lose are 
fast bringing about the rigid restric- 
tion if not the entire abolition of ama- 
teur radio transmission? Amateur 
wireless should be preserved to secure 
Tecreation and scientific knowledge. 
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Combating Q RM 


By Hugh Richardson 
(THIRD PRIZE, $3.00) 


ITH the ether so crammed with 
a mixture of QRM and QRN 
that it is almost impossible to establish 
reliable communication any distance, 
even with the limit of power, it is high 
time that adequate control of condi- 
tions came into effect. A few of the 
brainy ones have lowered their waves 
to 185 and are working with compara- 
tive ease; but few listen in on such a 
low wave, so the majority are found 
anywhere from 200 to 375 meters, in 
direct violation of the law. 


The fact that there is little QRM 
over 250 meters seems to point the way 
to successfully combating it on the 
other wave length ranges, because 
over 250 hardly anyone uses the same 
wave, and there is no congestion. The 
law-abiding citizens who try to get just 
200 really cause the trouble. 

The answer is: distribute wave 
lengths with licenses, and require that 
stations have adequate means of re- 
ducing power for short distance. 

At any one spot there are seldom 


General Radio Apparatus 


Variable Air Condenser No. 182 


Variable Step Inductor 
No. 111D 


This instrument has proved itself to be 
an absolute necessity in the radio labora- 
tory or radio station. It may be obtain- 
ed in practically any range, and the use 


of the ten point switch with the “dead | 


end” attachment makes its use possible 
over the entire range of the coil inductor. 
Maximum inductance, 10 m.h. $18.00. 


Rheostat No. 214A 


The careful design and smooth working characteristics of 
this rheostat have rendered it the most popular of its kind 
It is supplied for both front or back of 
board mounting. It is normally supplied in a resistance of 7 
ohms with a current carrying capacity of approximately 1.75 


on the market. 


amperes. Price $2.50. 


This condenser fulfills the demand for a 
moderately priced high grade laboratory 
condenser. Of compact size and excel- 
lent construction throughout, it has 
proved the favorite condenser for all 
types of oscillating circuits. The shape 
of the movable plates is such that the 
capacity varies as the square of the 
angle of rotation. This results in a 
straight line variation of wave-length 
with condenser scale rotation. Price, 
fully mounted, .0007, $12.00. 


Decade Resistance Unit No. 102F 


Of excellent material, workmanship, and possessing 
a high degree of accuracy, this three dial resistance 
box is recommended for all radio measurements. Re- 
sistance Units are non-inductively wound; this rend- 
ers the use of the box possible on direct and alter- 
nating currents of any frequency. Type 102F, cur- 
rent 0-100 Ohms in .1 Ohm steps, $32.00. 


Send for a copy of Wireless Manual N12. We make a charge of 25c. for it, give a 


coupon receipt which coupon is good for 25c. on a future order. 
and tells how to erect and maintain wireless telegraph stations. 
Has the Morse and Continental Telegraph Codes. 


diagrams. 


It contains 200 pages 
Shows a number of 
Illustrates the best in- 


struments to use; tells what they are for and how to use them. A guide that can be 
depended on and one which every one interested in wireless telegraphy should have. 


Send for your copy NOW. 


Manhattan Electric Supply Co., Inc. 


New York—17 Park Place 


CHICAGO 
114 S. Wells St. 


110 West 42d Street 


ST. LOUIS 
1106 Pine St. 


127 West 125th Street 


SAN FRANCISCO 
604 Mission St. 
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The Corwin 
Dials—— 


are now being used exclusively by the Radio 
Distributing Company and are fast becoming 
the standard for all manufacturers whose radio 

apparatus is of a superior nature and Radio Men 
who desire the best 


Accurate Indication 


When you want an indicating dial for superior performance of accurate 
indication, buy the Corwin Dials. The finely black polished composition, 
with radial lines and figures engraved in brilliant white gives an indica- 
tion that can not be equalled by any other. 


Made in two sizes, three, 
and three and seven-eighths 
inches in diameter. This 
larger dial fills the popular 
demand for an indicator to 
fit the standard one-quarter 
inch shaft. 


We are distributors of the 
better class of radio apparatus 
and offer a superior service 
on products manufactured by 
A. R. Co. Acme, Radisco, 
Murdock, Radio Craft, Clapp- 
Eastham, Moorhead, etc. 


3-inch dial only, 75c.; with knob, $1.30; 37%-inch dial 
only, $1.00; with knob, $1.70. Sent postpaid anywhere. 


Ten cents brings our latest catalog to you, describing the above dial ana 
all standard radio apparatus. 


A. H. CORWIN & CO. 
Dept. C. 31 4 West Park Street, Newark, N. J. 


PACENT ELECTRIC COMPANY 


Incorporated 


150 Nassau Street ,feeHOM 


New York City 


Specialists in 


Electrical, Radio and 
Laboratory Equipment 


Builders and Distributors 
of Scientific and Experi- 


mental Equipment for 
Research Work. 


Representing: A. H. Grebe & Co., Dubilier Condenser Co., Electrical Pro- 
ducts Mfg. Co., Rawson Electrical Inst. Co., Richter & Byrne and others. 
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more than five stations, interfering 
seriously. Assign these stations five 
wave lengths in a band 3 meters apart, 
and the interference ceases for all. 


As practically all bothersome ORM 
is local, it seems feasible to apply this 
plan, by having a definite type of 
license for long distance relay work- 
ers and assigning them a band of wave 
length of say 30 meters, from 200 to 
230. The old band below 200 could be 
split into two bands of 20 meters, 160- 
180 for low power local work, and 180- 
200 for inter-city work. As to power, 
25-50 watts for local, 200. for inter- 
city, and 1000 watts for long distance 
should be assigned to prevent use of 
the lower waves for long distance. 
This will largely cut out local inter- 
ference. As was suggested in the 
August issue, probably 230-250 will be 
reserved for undamped, radiophone, 
and modulated C. W. It would be 
hardly necessary to assign a definite 
power limit, in this case as very sel- 
dom more than fifty watts is used in 
such amateur installations. 


Each license, when issued, should 
assign a definite wave length for nor- 
mal use to its holder, and arbitrary 
ones a few meters above and below 
the normal to be used in case of inter- 
ference on his own wave, provided no 
one was transmitting on the arbitrary 
wave already. It would also be a good 
idea to require all amateurs using more 
than 500 watts to install a 50-watt 
transmitter for local work. 


Another help would be to have 
Radio Clubs in various towns form in- 
vestigating committees authorized by 
the radio inspector to inspect licensed 
stations within their jurisdiction and 
ascertain if these transmit on their al- 
lotted wave length, also if they have 
adequate means of reducing power, 
and if their decrement is*less than .2. 
All station owners found not complying 
with the regulations should be: pun- 
ished to the extent of revoking their 
licenses. High decrement causes a 
great deal of the QRM and-a war 
against it by the amateurs themselves, 
authorized by the government, would 
help conditions greatly. | 

According to this general plan, the 
radio inspector of each district, when 
issuing wave lengths, would divide up 
the district into several minor divis- 
ions and issue the complete band of 
wave lengths, 2 or 3 meters apart and 
then repeating with alternates, map- 
ping the stations, and taking care to 
issue the same wave to no two stations 
very close to one another. The ama- 
teurs themselves and Radio Clubs 
could be of great help in assisting the 
inspector in this work. The investi- 
gating committees of the clubs could 
have the distribution of the lower 
waves, for local work, as the inspec- 
tor’s deputies. 

The next radio bill will doubtless 
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Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 
THE SIGN OF SERVICE 
AND PROMPT DELIVERY 


ALL WE ASK IS A TRIAL! 


Amplifying Transformers 


A=2 Aeme “mMounted...¢. Bee... : . $7.00 
. A-2 Acme semi-mounted........... 5.00 
A-2 Acme unmounted.............. 4.50 
166A General Radio mounted....... 7.00 
. 166A General Radio semi-mounted.. 5.25 
. 166A General Radio unmounted.... 4.50 
. Z-73 Clapp Eastham mounted...... 6.00 
.Z-73A Clapp Eastham unmounted... 4.00 
. 226-W Federal pe & SESS BOA Cat tes Dee eRe AS 7.50 
F. D. Pitts Co., Boston, Mass. 
Amplifiers 
_RORE Grebe. tone stepo. sce. b snes $25.00 
RORG Grebe Det. and one step.... 47.00 
-RORK Grebe two: Steps uh} seen 55.00 
. RORD Grebe Det. and two step.... 75.00 
F. D. Pitts Co., Boston, Mass. 
“B” Batteries 
. 766 Everready 22.5V large......... $3.50 
. 168 Everready 22.5V small......... 2.25 
J(628 (Standard (22:5V larfzeiis...u... 2.40 
. 7625 Standard 22.5V small... eh oD 
7650 Standard 22.5V variable...... 3.25 
, P-3 Everready flashlight batteries 
BEC POL” CON A420 Vero ae tehie actee eee « 7. 2.650 
F. D. Pitts Co., Boston, Mass. : 
Buzzers 
. 178A General Radio Hi-tone........ $2.00 
- Y-144 Clapp Eastham Hi-Freq.... 1.75 
po -om@entiiry: “Ei Preqmi tii lae ita. tek 2.50 
- 9010 Watch-ease brass Hi-pitch.... .75 
. 9011 Watch-case N. P. Hi-pitch.... .75 


F. D. Pitts Co., Boston, Mass. 
Coils (De Forest Duo-lateral) 


F. D. Pitts Co., Boston, Mass. 


Coils Mountings (De Forest) 


No. LC-100 with gears unmounted.....$10.00 
No. LC-101 with gears mounted with 

RCO ey atapersterete the eet ertkel fishes or aioe e svene.al 13.00 
No, LC-201 with base and Pri. switch.. 15.00 
No. ULC-200 Single coil mounting..... 2.00 
No. ULC-300 Double coil mounting.... 4.80 
No. ULC-400 Triple coil mounting..... 5.60 
No. ULC-100 Same as LC-100 but on 

Sai ee SCID CIAO? CIO Gak eT ECORI ATE tate 10.75 


F. D. Pitts Co., Boston, Mass. 


IMPORTANT! 


’ GV-1503 unmounted with 
. CV-1510 mounted in glass case with- 


Condensers (Variable Air) 
De Forest 


. CV-500 unmounted .0005 Mf........ $6.25 
. CV-500A unmounted .0005 Mf with- i 


. CV-1003 unmounted with vernier. .17.10 
. CV-1010 mounted in glass case with- 


outiverniery.001 Mf) 2 ae Se ey . T1750 


. CV-1013 mounted in glass case with 


vernier 
vernier...18.75 


OUEAVer RIE? 0.0 1D (Iter cin siete sles. 18.95 


. CV-1513 mounted in glass case Aele 


vernier 


. UCV-1000 On unit panel .001 Mf....13.60 
. UCV-1003 On unit panel with ver- 


nier 


18. 
. UCV-1500 On unit panel .0015 Mf...14.90 
- UCV-1503 On unit panel with ver- 


RD esicobnerio's |S «saci Tate Maegie niyrere?si > «5 «ears 20.10 


Note—These are splendid condensers and 
are priced at exceptional values, 


. #-1 7 strand No. 


. 1423-W Federal N. P. 2 circuit... 
. 1422-W Federal N. P. closed circuit 0.85 


F. D. Pitts Co., Boston, Mass. 


Antenna Wire 
22 tinned copper 


DOL gs taps tere cenede tis. - « v's atiaeie nls alee eh ss $0.01% 
LOCO EE. OF OVE) DOL Liew) oc 's.s 3.6.5 0.01 
. F-2 No. 14 Hard drawn copper per 
1 Nc eee. - Besos 0.70 
(80 ft. per lb. i) 
. F-3 7 strand No. 20 Phosphor-bronze 
52 ES aie ei. -- DOOR aeeneES 0.02% 
BOO ft2on Over per Lt temps o.. s.s 0.02 
EF. D. Pitts Co., Boston, Mass. 
Insulators 
.O-24" strain ty pe. ka tare. oleate ose oh $0.50 
7 O-d 1042) strain. t ype Mat spas « - oe ae 1.00 
wO=4 16"istrain CY De. see ces oe 1.50 


F. D. Pitts Co., Boston, Mass. 


Ground Equipment 


. G-100 100 Amp. 600V. ground switch.$4.50 


.G-2 Weather-proof No. 4 ground 
WiROMEERSena Sees. te nee ae .10 

. G-3 Heavy porcelain cleats with 
screws for wire, complete.......... 0.12 

F. D. Pitts Co., Boston, Mass. 
Rheostats 

. R-2 Remler back mounting........ $1.75 
R-3 Paragon back bounting........ 175 


. R-4 General Radio back mounting 2.50 


F. D. Pitts Co., Boston, Mass. 


Jacks 
. $1.00 


. 1421-W Federal N. P. open circuit.. 0.70 
. WE-1 Western Bileet> 2 circuit...... 0.95 
. WEH-2 Western Hlec. open circuit.. 0.55 


¥F. D. Pitts Co., Boston, Mass. 


Every article listed sent to any part of the United States 


We want your business. 


“REMEMBER” 
WHEN YOU SAY 
“PITTSCO” YOU THINK 
OF EVERYTHING IN RADIO! 


Plugs 
No. 1428-W Federal Brass ............. $2.00 
No. 1428-W Federal silver plated....... 2.50 
No. WH-1 Western Elec. Brass......... 1.20 
KF. D. Pitts Co., Boston, Mass. 
Vacuum Tubes — 
Mudiotron, PDets SAmnpwe Osc.y ie es eso 6.00 
F. D. Pitts Co., Boston, Mass, 
Tube Sockets 
No vGHR=L Generale Ra dio!......sabievaatele «c $1.75 
IND R300" Dew Orests 2 aac koe eee oo 1.50 
No. R-400 De Forest Inverted type.... 2.75 
INO EME Wiz DiMarco nip te Abi iver. ovtetat «, stare # oes 1.50 
ING.) DOG Murdock: vty. 42) silat. ae 1.00 
F. D. Pitts Co., Boston, Mass. 
Regenerative Receivers 
Grebe 
No. CR-1 170-600 meters with tube con 
CroOr Welle CON tAINGA ES « sn. cueyac as, «Mates 90.00 
INO; CRE28170=600) meters) pause: oii. % 51.00 
No. CR-3 “‘Special’’ for relay work. 170- 
600mmeters KR Es Ge tees 65.00 
No. CR-4 170-600 meters with series 
condenser Vides «hss Mae te oe es 5.00 
No. CR-6 170-600 meters. Receiver, de- 
tector and two step amplifier self 
contained. A complete set........ 200.00 
No. CR-7 500-20000 meters. Long wave, 
with tube control. A complete re- 
GEEVEI SCR eis dots Searels © De ee nee 210.00 


(Give him that Grebe set. 
Christmas gift.) 


F. D. Pitts Co., Boston, Mass. 


Audion Control Panels 


. RORA Grebe with cabinet........ $ 
. RORH Grebe with tick. connections 
. P-401 De Forest. in cabinet........ 
. P-500 De Forest in cabinet with 45 

VOUCS ie ES SDA COL Mista, cus.cp'e foots atiess. ale Nee 


F. D. Pitts Co., Boston, Mass. 


Telephones (Pair) 


An incomparable 


12.50 
17.00 
14,25 


No. 1 Type C Baldwins Navy Standard.$16.50 
No. 2 Type E Baldwin’s latest super- 
BON SLUT Grin severe tle clea: » fe tagetotacecelevanenets 


Brandes Superior 2000 ohms........... 
Brandes Transatlantic 2800 ohms...... 
pe noce Navy Type 3200 ohms........ 


No: 566 Murdock 2000, ohims........3..<2% 
No. 55 Murdock 3000 ohms............ 
No. 52-W Century 3200 ohms Govt. 

Btan Gard! "2. xveg rage oe, we ayer eve slo tele 
No. 53-W Century 2200 ohms Govt. 
SUE A TUCLELINA Foeet Sore cid eter ene kee ae, Bea alow 


F. D. Pitts Co., Boston, Mass. 


Postage or express prepaid. 


“Let ‘PITTSCO’ products, service and delivery solve your Xmas problems” 


F. D. Pitts Co., Inc. 


12 Park Square 


Dept. B 


Boston, Mass, U. S. 
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a PR ee 
Hm , ; 5964 


INSTiTy 


89@ Boylston. St. 
Bostor. — Mass. 


A new 2 kw. Federal Arc transmitter has been installed at this Institute. Hundreds of these sets are now being 
installed on vessels of the Shipping Board. Our SPECIAL course of “ARC” INSTRUCTION should not only interest 
students but Commercial operators who anticipate operating this apparatus. The EASTERN RADIO INSTITUTE 
offers more unusual advantages to young men interested in Commercial Radio than any other school in the country. The 
staff takes a personal individual and sustained interest in the progress of every student. The systematically planned and 
thoroughly executed course of practical instruction brings splendid results. The welfare of non-resident students is care- 
fully provided for. Students come here from all over the country. 

Remember: We are the OLDEST, LARGEST and BEST EQUIPPED radio school in New England, and already 
have thousands of satisfied graduates to our credit. Our latest illustrated prospectus giving complete information is 
yours for the asking. Send for one today. 


contain a larger appropriation, as 
radio has grown in importance in the 


IN THE GOOD OLD SUMMER TIME | 2,2 ister. ant. much mor 


should be maintained to investigate 
You did not get that C-W set fixed wave length and decrement, and en- 
up. Get busy NOW so you will force the law. 


, ' This system may seem inadequate 
be in for the shdpponacehe atte We when we think of the thousands of 
have parts or finished instruments. 


amateurs in the second district alone, 
Only the best—get our list before but all of them do not work at once, 
buying. only a very small number, actually, 
éf and the system would be a decided im- 

DEERE iy opti arene nto les provement over the present chaos. 


ready for the Holiday rush, let’s have When certain places in the wave 

your orders. We are going to pub- length band become too congested, the 

lish our dealers list, get your name in. wave of some of the stations could be 

Our apparatus is licensed under Arm- changed permanently to one of the 

strong Patent No. 1,113,149. auxiliary waves, upon report by one of 

the deputy committees. Ing 

“You may pay more, but Whatever happens, it is time for 

Remember you can’t buy better” everyone to get together for the big 

push and drop personal benefits in an 

THE PRECISION EQUIPMENT CO. operation for the common good, or we 

2437 GILBERT AVE., Dept. C CINCINNATI, OHIO. may find ourselves with no sets at all, 
like the unfortunate Frenchmen. 


THEORY AND OPERATION 
OF 
VACUUM TUBES 


in Radio Science and Engineering, arranged in a complete and comprehensive course of instruction. 
Every amateur operator, commercial operator, engineer or manufacturer should study this course. 


Instruction—Lectures—Laboratory Work 
Under the personal supervision of an expert who has made a special study for years of the vacuum tube. 


Write for Booklet 
Y. M. C. A. RADIO SCHOOL 


149 East 86th Street, New York, N. Y. 
“The Best Radio School in the East’’ 


If desired, arrangements can be made for students to enjoy the privileges of our 
GYMNASIUM — SWIMMING POOL — DORMITORY — EMPLOYMENT BUREAU 
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Amateur Traffic 
By J. O. Smith 


ONDITIONS improved somewhat 
during September over those of 
the summer and amateur relay traffic 
began to move generally throughout 
the country. The greatest improve- 
ment was noted in the northern sec- 
tions, where for several nights traffic 
was handled over regulation winter- 
night distances. 


A few distance stations copied at 
New York were 1AW, 1CK, 1CM, 
Lee 3 BZ SBE i STENgr IN, 
3KM, 3ZA, 4BQ, 5DA, 8BV, 8DR, 
SEN, 8EV, 8GW, 8IC, 8NI, 8RQ, 
SACF. The fact that these stations 
were widely located would seem to 
indicate that good conditions prevailed 
over practially the entire eastern half 
of the country. 

During the extremely unfavorable 
conditions prevailing during Septem- 
ber it was interesting to note that the 
only stations covering good distances 
were those using C.W. transmitters. 
These stations successfully worked 


SS 


Radio. 


for raise of grade. 


8 STATE STREET 


Facing Battery Park. 
For Radio 


SUT TTT 


Nautical Academy established 1804 
CAPTAIN F. E. UTTMARK, PRINCIPAL 


PREPARES you thoroughly for Government License ex- 
amination for Merchant Marine and Commercial Land 


Special work for second grade license men in preparation 


Electrical and Radio Theory combined with laboratory 
practice. Special course in Vacuum Tube and Radio Telephony. 
Elementary and Advanced Classes. Day and Evening Sessions. 

Write, call or phone for illustrated booklet. 


N. Y. Telephone, Bowling Green 8079 
« = UTTMARK’S 


ee eeeceei iii eri nti he 
When writing to advertisers please mention THE WIRELESS AGE 


through static and dead air when 
spark stations were unable to get 
through. 

Note.—Amateurs undoubtedly have many 
traffic items of interest in the various sec- 
tions of the country and communications 
for these colums will be welcomed—The 
Editor. 


Amateur Got S-5 SOS 

pDAvi L. Moore, the amateur radio 

operator who picked up the news 
of the disaster to the submarine S-5 be- 
fore it came to any navy officials on 
land, is about 25 years old and is cash- 
ier of a brokerage concern in Hart- 
ford, Conn. He lives at the home of 
his father, Jesse Moore, an advertis- 
ing man, in Farmington, near Hart- 
ford, and the “toy” wireless set upon 
which he received the message telling 
of the plight of the S-5 is installed in 
his room there. 

This is the way in which young 
Moore tells how he happened to take 
up the instrument after supper on the 
evening of the accident and receive 
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Drafting 
Supplies 


We manufacturea full 
line of high grade sup- 
plies made under our 
own supervision. We 
know they are right. 


Quality Plus 


and at prices that ap- 
peal. 


A Specialty— 
Our 


MONROE 


Drawing Table 


A table of general 
utility made after our 
own ideas. Stands 
rigid and lasts a life- 
time. 


Investigate our line of 
drawing instruments, 
scales and accessories. 


Let us quote on your 
needs 


Ask for catalogue W 


New Worle Blac 


Print Paper Co. 
102 Reade Street 
New York City 
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Try This Sensitive 
Radio Head Set 


It is equipped with non-conducting spool heads and slotted 
pole tips which eliminate eddy current losses. Furthermore 


all operating parts of these oe _ Gm. 


Stromberg - Carlson 


Radio Head Sets 


are housed in dust and moisture-proof 
aluminum cases. Have adjustments 
for temperature variations. Strongly 
constructed; very sensitive for use on 
shore or aboard ship. 


Bulletin 1206W gives full 
particulars. Write today. 


This sample set will be sent upon 
receipt’ of $12. 6-foot moisture- 
proof cord attached. For commer- 


Stromberg-Carlson Tel. Mfg. Co. 
cial or private radio service. Money 


ag ef Rochester, N. Y. 
refunded if not satisfied. 
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ENGLAND 
HOOKS ’ER TO HER BULB 


The Most Wonderful Tuner in the World for $10.00 
Add Parcel Post r 


READ THIS TEST. TUNERS ARE LICENSED 
UNDER ARMSTRONG PATENT 


On the evening of July 10th I was listening in with a companion a Mareoni Operator using 
your 20,000 meter tuner when we heard N. §, 8S. with great clearness and copied the whole 
of the message. We also heard N.S.F. in communication with a U.S. Warship. .We also 
heard N.F.U. which we have been unable to identify. All these stations we heard quite 
distinctly and had no trouble in taking down the messages. The aerial used was 70 feet 
twin wire on a house in the city. The valves Telefunken. The circuit the one given by you 
—altogether we were listening in five hours. The tuner was never silent for a‘moment and 
we received messages from dozens of stations. We considered, these results excellent. 


(Signed) W. R.“WADRE. 
6 West Mall, Clifton, Bristol, England. 


KNOCKED DOWN OR ASSEMBLED CONDENSERS 


Which kind do you want? Made for panel mount- 
ing and are complete with scale, pointer and knob. 
Used all over the world. No C. O. D. orders, add 
Parcel Post. Buy from your local dealer or send 
us his name if he can’t supply you. 

Formica tops and bases. Movable plates are now 
held by nuts and not clamped with washer as for- 
merly. 


© upelore cle afm aid opereye sie 6 ev ee wns WOON CFE NS on ive Alene ee i ce 


7 a Ms a Se si ORs w 0! ole ave 3.20 41 se J 4.25 


Sold by TRESCO, Dept. 6, Davenport, Iowa Or Your Dealer 


SEND. 5c. FOR CATALOG 
WE SELL BULBS—WAVEMETERS—RHEOSTATS—BINDING POSTS. 
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the message which saved thirty men 
from death by drowning: 

“At 8 o'clock my outfit began snap- 
ping out an SOS I eagerly -lis- 
tened in and learned it was the op- 
erator of the General Goethals talking. 
The message was that the S-5 had 
been submerged for thirty-five hours 
and it was feared the officers and crew 
were lost. 

“Then came a message from the 
Goethals to all the wireless stations and 
vessels in the section. It asked that 
they render all possible assistance. I 
listened in, hoping that some vessel 
would réply that she was going to the 
aid of the submarine. After what 
seemed ages I heard a vessel reply 
that she was making all speed to the 
S-5. I could not make out the ves- 
sel’s name. From the location given 
by the Goethals I figured that the S-5 
was submerged somewhere off Cape 
Hatteras. 

“T next heard the Goethals asking 
that a ship fitted with a steel cutting 
device with which to rip the hull of the 
submarine be sent at once. After that 
the air became filled with messages 
and they were coming too fast for me 
to make out. It seemed as if the whole 
Atlantic coast was asking questions. 
The operator on the Goethals was a 
wonder at sending out messages.” 


Sound-Proof ‘Radio 


\VEEMBERS of the Springfield ra- 

dio association were startled 
one evening when they discovered 
that there was an inventor in their 
midst. Mr. Creaser, the club instruc- 
tor, has devised an instrument called 
the “codafone’ or ‘‘wonderbox,” 
which opens a new era in code prac- 
tice. Briefly, it enables a, student to 
practice his code without raising the 
distant echoes. 

Heretofore, the unsympathetic mem- 
bers of the household were forever 
complaining of the racket which “that 
there wireless” made and the youthful 


enthusiast was forced to stop or retire 


to the barn. The ‘‘codafone” is so 


‘devised as to be absolutely noiseless 


except to the person -studying. 


Mr. Creaser would allow no one to 
open the “wonder-box.” He is re- 
ported as saying, “I got it by accident. 
Anyone can do it. Go to it!” It is 


‘hoped, however, that he will soon re- 


lent and disclose his secret to the ever- 
curious public. 


A Message from Montreal 


HE Montreal Radio Association, 
formed about fifteen months 

ago, found its development during the 
first year of its existence considerably 
retarded by the lack of a suitable club- 
room, but this disability no longer 
exists, due to the generosity of James 
E. Wilder, who has given the club 
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THIS IS A COMPLETE LIST OF OUR BOOKS—SAVE IT 


Order the books you want now—then put this list away where you can find it when you want more books. It’s worth saving 


PRACTICAL WIRELESS TELEGRAPHY 
By Elmer E. Bucher 


More than 100,000 copies of this book have 
been sold to date. It-is used in practically 
every school, college and library in this 
country. 

Starting with elementary data, it pro- 
gresses, chapter by chapter, over the entire 
field of wireless—fundamentals, construction 
and practical operation. 

Size, 6% x 9% inches. 


; 352 pages. 340 il- 
lustrations. 


Handsomely bound in full cloth. 
Price, $2.25. 


VACUUM TUBES IN WIRELESS 
COMMUNICATION 


By Elmer E. Bucher 


Tells in understandable language the fun- 
aerant operating principle of the vacuum 
ube. 

Shows over 100 different circuits for its 
practical use as Detector, Radio or Audio 
Frequency Amplifier, Regenerative Receiver, 
Beat Receiver, and Generator of Radio Fre- 
quency Currents. 

130 diagrams reveal, step by step, in sim- 
ple and direct form, every Known use of the 
vacuum tube. 

Cloth, 6% x9%, 
and illustrations. 


202 pages. 159 diagrams 
Price, $2.25. 
THE WIRELESS EXPERIMENTERY’ , 
MANUAL 
By Elmer E. Bucher 


The only book published that comprehen- 
sively covers the theory and design of ama- 
teur wireless transmitters and _ receivers. 
Construction of transformers, high voltage 
condensers, spark gaps, aerials, masts, re- 
ceiving sets for long and short wave length 
reception. Construction and operation of a 
50-mile buzzer transmitter, regenerative re- 
ceivers, cascade amplifiers, preferred eircuits 
for long and short wave receivers, quench- 
gap transmitters, methods of measuring the 
internal impedance and amplification of con- 
stant of vacuum tubes are explained. 

Direction finders, underground aerials and 
the use of Weagant’s static eliminator for 
ees are the subjects of special chap- 
ers. 

The most complete textbook on the subject 
yet published. Cloth bound. 351 pages. 
Fully illustrated. Price, $2.25. 


RADIO TELEPHONY 
By Alfred N. Goldsmith, Ph. D. 


This complete text on radio telephony is 
intended for radio engineers, operators and 
experimenters, also radio electricians in the 
Navy, men in the Signal Corps and especially 
men in the Aviation Service who handle 
radio equipments. Students and others who 
desire to be clearly informed concerning this 
newest and most interesting branch of elec- 
tric communication need this book. 

It is written in clear style, and presupposes 
_very little knowledge of radio. 

Size, 64%4x9% inches. 256 pages. 226 il- 
lustrations. Full cloth, stamped in gold. 

; t Price; $2.50. 


PRACTICAL AMATEUR WIRELESS 
STATIONS 


Compiled by J. Andrew White, Editor, “The 
Wireless Age’”’ 


An “Experience’’ book, containing the best 
suggestions of thirty-three experimenters on 
Building, Installing and Operating Experi- 
mental Stations for Radio Communication, 

Paper. 136 .pages. Profusely aiastng ted: 

Price, 75c. 


HOW TO PASS U.S. 


GOVERNMENT WIRE- 

LESS Lie EXAMINATIONS 

E. E. Bucher 
New ree ae Revised and Extended. 
2 Questions and Answers. 

An ideal quiz book when used with 
PRACTICAL WIRELESS TELEGRAPHY 

Paper 6144x934 in. PRICE,’ %5e. 


RADIO INSTRUMENTS AND MEASURE- 
MENTS 


Here is a book that should be in the hands 
of every wireless worker. It answers the 
questions you want to ask and will add ma- 
terially to ‘the efficiency of your wireless 
work. 

Contents: Fundamentals of electromagne- 
tism, Principles of alternating currents, Ra- 
dio circuits, Damping, Wave meters, Con- 


densers, Coils, Current measurements, Instru- 

ments and methods of radio measurements, 
Resistance measurement, Sources 
frequency current, Calculation of capacity 
and inductance, Design of inductance coils, 
High frequency resistance, Miscellaneous for- 
mulas and data. 


Cloth bound. 332 pages. Fully illustrated. 
Price, $1.75. 
PRACTICAL AVIATION 


Including Construction and Operation 
By Major J. Andrew White 


A text book for intensive study by men 
preparing to become skilled mechanicians 
and aviators. 

A broad treatment of subjects never be- 
fore contained in general aeronautic text 
books is included comprising operation and 
care of aviation engines, reconnaissance, map 
reading, signaling and co-operation with 
military bodies, radio and its uses, machine 
gunnery and bombing ee airplanes, 

Full cloth. size, 6% 9% inches. 200 
pages. Fully hac: "Over 200 diagrams 
and photographs. Price, $2.25. 


MILITARY SIGNAL CORPS MANUAL 


By Major J. Andrew White, Chief Signal 
Officer of the American Guard 


This manual, the only complete work on 
the broad subject of army signaling, is in- 
dispensable to Signal Corps men. 

Officers of infantry and artillery will find 
the volume of great utility, a proper concep- 
tion of the enormously enlarged ‘Service of 
Information being indispensable to all com- 
missioned men, 

Prepared with the full co-operation and 
approval of the Chief Signal Officer, U. S. 
Army. 

Cloth. 


588 pages. 260 illustrations. 
Price, $2.25. 


ELEMENTARY PRINCIPLES OF WIRE- 
LESS TELEGRAPHY 
By R. D. Bangay 
Part, I. 

This book has been used very largely for 
the. training of Telegraphists to take sole 
charge of complete Wireless Telegraph In- 
stallations. All parts of the transmitting and 
receiving apparatus are described in a way 
to give the students a sound working knowl- 
edge of the apparatus entrusted to his care. 


Cloth. 224 pages. Fully illustrated. 
Price, $1.75. 
Part II 


Dealing particularly with the component 
parts of a Transmitter. Each part ‘is ex- 
plained separately and fully. It also de- 
scribes the condition, of resonance under 
which they can most effectively be com- 
bined and to which each part should be ad- 
justed to form an efficient transmitter. 

242 pages. 302 illustrations. Price, $1.75. 

SPANISH EDITION COMPLETE, $3.25 


THE WIRELESS TELEGRAPHIST’S 
POCKETBOOK OF NOTES, FORMULAE 
AND CALCULATIONS 


By J. A. Fleming, M.A., D.Se., F.R.S. 


A book of practical working formule and 
ealculations for the student of radio telegra- 
phy. An indispensable part of the working 
equipment of every wireless student, 

Bound in full flexible rich leather, stamped 
in gold with round corners and gold edges. 
347 pages. Price, $3.50. 


SHORT COURSE IN _ ELEMENTARY 
MATHEMATICS AND THEIR APPLI- 
CATION TO WIRELESS 


TELEGRAPHY 
By S. Jd. Willis 
Cloth. 182 pages. Charts, diagrams and 
tables. Price, $1.75. 


CALCULATIONS AND MEASUREMENTS 
OF INDUCTANCE AND CAPACITY 


By W. H. Nottage, B.Sc. 


144 pages. Full cloth. Fully illustrated. 
Price, $1.75. 
MAGNETISM AND ELECTRICITY FOR 
: HOME STUDY 
By H. E. Penrose. 
224 illustrations. 515 pages. Full cloth. 


Price, $2.25. 


Send All Orders to WIRELESS PRESS, 


of high ° 


HOW TO CONDUCT A RADIO CLUB 
By E. E. Bucher 


Covers parliamentary procedure, indoor 
and outdoor experiments, 5,000-mile receiving 
sets, vacuum tube amplifiers and detectors 
and many other subjects. 

Paper, 6% x9% inches. 
illustrated. Price, 75c, 


148 pages, Fully 


THE THERMIONIC VALVE AND ITS 
DEVELOPMENTS IN RADIO TELE- 
GRAPHY AND TELEPHONY 
By J. A. Fleming, M.A., D.Sc. 


279 pages. 144 diagrams and illustrations. 
Price, $5.00, 


WIRELESS TELEGRAPHY AND 
TELEPHONY 


First Principles, Present Practice 
and Testing 
By H. M. Dowsett, M.1I.E.E. 


331 pages. 305 diagrams and illustrations. 
Price, $3.00 


SELECTED STUDIES IN ELEMENTARY 
P 


HYSICS 
By E. Blake, A.M.1.E.E. 


A hand book for the Wireless student and 
amateur. 
176 pages. 43 diagrams and illustrations. 


Price, $2.00 


WIRELESS TRANSMISSION OF 
PHOTOGRAPHS 
By M. J. Martin 


Revised and enlarged edition. 


143 pages. 
Fully illustrated. Price,’ $2.00 


TELEPHONY WITHOUT WIRES 
By Philip R. Coursey, D.Sec., A.M.I.E.E. 


414 pages. 250 diagrams and illustrations. 
Price, $5.00. 


RADIO ENGINEERING PRINCIPLES 
By Lauer and Brown 


Endorsed by Major General George O. 
Squier. 
304 pages. 250 illustrations. 


Price, $3.50. 


THE OSCILLATION VALVE 
The Elementary Principles of Its Application 
to Wireless Telegraphy 
By R. D. Bangay 
110 diagrams and illustrations, 
Price, $2.75 


215 pages. 


HANDBOOK OF TECHNICAL INSTRUC- 
TION FOR WIRELESS TELEGRAPHISTS 


By J. C. Hawkhead and H. M. Dowsett 
Cloth. 309 pages. Illustrated. Price, $2.50. 


MANUAL DE INSTRUCCION 
Tecnica Para Operadores De ‘Telegrafia 


Sin Helos. 
Price, $3.00. 


Per Meadows. 
STANDARD TABLES AND EQUATIONS 
IN RADIO TELEGRAPHY 
By Bertram Hoyle. Price, $3.25. 
160 pages. Size, 5% x8%. Cloth. 


POCKET DICTIONARY OF TECHNICAL 
TERMS 


Used in Wireless Telegraphy 
By Harold Ward. Price, $1.00. 


1920 YEAR BOOK OF WIRELESS 


TEL. AND TEL. Price, $3.75. 
Postage 25c Extra 


MANUAL OF RADIO TEL. AND TEL, 
By S. S. Robison. Price, $2.50. 


EXPERIMENTAL WIRELESS STATIONS 
By P. E. Edelman. Price, $3.00. 


CONSOLIDATED RADIO CALL BOOK 


Price, $1.25. 
HIGH FREQUENCY APPARATUS 
By T. S. Curtis. Price, $3.00. 


Inc., 326-28 Broadway, NEW YORK 
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Le 
DUCK’S 


No. 14 Big 200 Page 
4 3 Wireless and 100 
Page Electrical 


CATALOG 


JUST OFF THE PRESS 


Any radio amateur will tell you there is no 
catalog to take the place of Duck’s, and that 
it is a Beacon Light to guide you in the 
selection of your apparatus. 


TENG 


N 


nytt 
ELECTRICAL 


Send 12c for the Wireless Catalog and 6c 
for the Electrical Catalog. This amount 
may be deducted on first dollar purchase. 


Great cost of catalogs and low 
prices prohibit distribution otherwise 


THE WILLIAM B. DUCK CO. 
239-241 Superior St., Toledo, Ohio 


TELEGRAPHY 


(Both Morse and Wireless and RAILWAY ACCOUNTING 
taught thoroughly and quickly. Big salaries now paid. 
Great opportunities for advancement. Oldest and largest 
school; established 46 vears. Endorsed by Telegraph, Rail- 
way, Radio, and Government officials. Expenses low— 
opportunities to earn large portion. Catalog free. 


DODGE'S INSTITUTE E Street, Valparaiso, Ind. 


- Se 


RADIO CLUB PINS 


Special folder of designs and prices in ad- 
dition to regular catalog free 
on request. Be sure to see 


these new numbers’ which 
will put new life in your club, 
Metal Arts Co., Dept. 13, 


Rochester, N. Y. 


One Stage Amplifier - - - $10.00 
One Stage Amplifier and Detector - - 18.00 
Detector (Audion) - - - 8.00 


THE TAF ELECTRICAL APPARATUS CO. 
293 N. Main Street Wilkesbarre, Pa- 
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the use of two rooms on the tenth floor 
of the new Wilder Building, together 
with permission to string aerials on 
the roof. One has already been strung 
from a sky sign on a nearby ten-story 
building, making it 200 feet high at 
one end and 140 feet at the other, and 
250 feet long. 

The association is now rapidly de- 
veloping and at present is working on 
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its station equipment and the possi- 
bilities of organizing relay circuits. To 
the latter end it wishes to get in 
touch with all amateurs in Eastern 
Canada. The mail address is, Mon- 
treal Radio Association, Wilder Build- 
ing, Montreal. Secretary L. E. Hun- 
ton would like to have other organi- 
zations or individual amateurs com- 
municate with him. 


Prize Contest Announcement 


The subject for the new prize contest of our year-round series is: 


DESIGN AND CONSTRUCTION OF AUDIO 
FREQUENCY TRANSFORMERS 


Closing date, December 1, 1920. 


Contestants are requested to submit articles at the earliest practicable 


date. 


Prize Winning Articles Will Appear in the February Issue. 


Much experience has undoubtedly been gained by the more advanced 
amateurs and experimenters along the lines of designing and constructing 


Audio Frequency Transformers for use in amplifying units. 


We are 


especially interested in designs which can be readily put together at a 
small cost without impairing the efficiency of the finished instrument. 


PRIZE CONTEST CONDITIONS—Manuscripts on the subject announced above are judged 
by the Editors of THz WrreLess AcE from the viewpoint of the ingeniousness of the idea 
presented, its practicability and general utility, originality, and clearness in the description. 


Literary ability is not needed, 


y but neatness in manuscript and drawing is taken into account. 
Finished drawings are not required, sketches will do. 
closing date is given in the above announcement. 


The contest is open to everybody. The 
Tuer Wiretess AcE will award the following 


prizes: First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, in addition to the regular 


space rates paid for technical articles. 


All manuscripts should be addressed to the Contest Editor of THE WireLess AGE 


The Universal Wavelength 
Receiver 


(Continued from page 27) 


The following dimensions apply only 
to the units. All parts of the receiver 
are mounted directly upon a formica 
panel 14x24x¥% inches. Complete 
with the oak cabinet, the weight is 28 
pounds. 


Cores of the flat coils are sections 
of a rolling pin and measure 24x % 
inches each. Eleven wooden “meat ski- 
vers” are set radially about the discs. 
Five are stagger-wound to a depth of 
2 inches; the remaining four to 234 
inches. About 3 pounds of 24 SC is 
required. The secondary coils are 
similarly wound to a depth of 2 inches. 
These require about 2 pounds of 26 


AND 


OUR GRADUATES 


NOW WITH 


Independent Wireless Telegraph Co. 
Ship Owners Radio Service 
Radio Corporation of America 
International Radio Telegraph Co. 
U. S. Army Transport Service 
American Hawaiian Line 
United Fruit Co. (Tropical Radio Co.) 
Panama R. R. S. S. Co. 
Cutting & Washington (Mfg. Co.) 
U. S. Shipping Board 
NUMEROUS OTHERS 


“* Best Radio School in the East’’ 


The Radio Operator aboard American vessels 
is paid One Hundred and Twenty-five Dollars 
($125.00) per month. 
also furnished food and quarters. 
officer of the ship and consequently enjoys the J 
privileges that go with such a position. 


CALL OR WRITE FOR BOOKLET 


Y.M.C.A. 
RADIO SCHOOL 


149 East 86th Street, New York City 


Aside from this, he is 
He is an 
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SC. All coils are double dipped in 
shellac and baked. Two tie rods pass 
through the series, binding them to the 
panel back. No. 28 SC is used for 
tickler. A bakelite tube 4x 7% inches 
supports the first and second secondar- 
ies. These are of 24 S. Silk. Primary 
and tickler tubes are 3% inches di- 
ameter by 2 inches. Plugs and “nor- 
mally closed” jacks are used for iso- 
lating unused inductance. 

In this receiver it was found un- 
necessary to shield the units in copper 


EXPERIMENTERS’ WORLD 


boxing. Due to the confined induct- 
ances, very little reaction is present. 
Two stages of amplification are used 
with this set. 

This receiver functions admirably 
on any possible wave length. The ar- 
rangement provides unusually uniform 
adjustment over the entire range of 
the tuner. It has proved an excellent 
instrument as a plain or regenerative 
receiver of spark signals and as an 
undamped wave receiver it is very 
effective. 


Queries Answered 


Answers will be given in this department to questions of subscribers, covering the full range 
of wireless subjects, but only those which relate to the technical phases of the art and which are 


of general interest to readers will be published here. 


The subscriber’s name and address must be 


given in all letters and only one side of the paper written on; where diagrams are necessary they 


must be on a separate sheet and drawn with India ink. |! 1S 
To receive attention these rules must be rigidly observed. 


can be answered in the same issue. 


Not more than five questions of one reader 


Positively no Questions Answered by Mail. 


A. A. E., North Sydney, N. S. 

It is very doubtful if you can place two 
partitions in your hard rubber jar and make 
them water tight. Jars of this type are 
moulded when manufactured. An automo- 
bile tire vulcanizing establishment might be 
able to help you out; the next best thing 
you can do is to fill the joints with pitch. 

* 
R. L., Brooklyn, N. Y. 
Your diagram is given below: 


j 


H B., Huntington, N. Y. 

Ordinary wet batteries for the plate cir- 
cuit of vacuum tubes for receiving purposes 
will give good results. 


J. G., Chicago, Ill. 
Additional specifications for the “Labor- 
atory Radiophone” by Mr. Allen H. Wood, 


* 


Jr., were published in the October issue of 
THE WIRELESS AGE. 

We recommend that you advertise for the 
second-hand meters you desire; we know of 
no shop handling: this apparatus. 

The radiophone in question will give 
about the same results when Marconi. V. 
T.’s are used. na Tb i, Je 
N. R. H., Casper, Wyo. 

Without more definite details regarding 
your magnetic device we cannot make any 
statement about the success of such an ap- 
paratus. It seems that you might have 
considerable trouble with centrifugal forces. 
We would suggest you send in a sketch of 
your idea and if possible the purpose for 
which it is constructed. 

k * Ox 
J. C. T., Bethlehem, Pa. 

You will be unable to purchase the tubes 
about which you inquire as it is our under- 
standing they are not on the market for 
amateur use at the present time. 


C. S. M., Westboro, Miss. 

Copies of Philips Code may be obtained 
from J. H. Bunnell & Co., 17 Park Place, 
New York. * 

J. J. A., Woodbridge, 'N. 7. 

You will not have much success using 
only one vacuum tube as a rectifier in direc- 
tion finding apparatus. You should use two 


HERE IT Is 


Type 12 


Realizing the need of a neat, compact, and highly efficient Variometer for the mod- 


LATTICE WOUND 
VARIOMETERS 


Especially Designed to Improve the 
Short Wave Regenerative Circuit 


Type 7 


For Easier 
and Better Tuning 


A set of General Radio 4 Step 
Inductors made to cover all wave- 
lengths between 140 and 22,000 
meters with a .001 M. F. variable 
condenser will add to the usefulness 
and appearance of your set. 

Each coil is mounted in a polished 
oak box with engraved bakelite 
panel, switch and nickel plated 
binding posts. 

The tapped-coil completely mounted 
means that you buy fewer coils, 
need no auxiliary mounting and are 
not inconvenienced by connections 
pulling out or breaking off. 


Price $6.00 each 
Full data in Bulletin 302. 


GENERAL RADIO CO., 
General Radio Building 
Cambridge 39 Massachusetts 


“JUPITER” acriatzwire 
14%4c. PER FT.—$12.00 PER M.° 


7 strands No. 22 solid copper. The ideal 
radiator. Strong. Low resistance. Ship- 
ping wt. 15 lbs. per 1,000 ft. Send postage. 


LeenAe Bates e059.1578 Moon. St 


Worcester, Mass. 


= 5, ©. W, Teac Ae 
be Circuits, Regenerative _ 


elaying, 
all 


Se 


ern receiving set, we have produced a Variometer which we feel will meet these require- 


ments. Type 7 is assembled ready for panel mounting. A %%-inch hole drilled in your 
panel is all that is required. Type 12 is a complete unit, and consists of type 7 mounted 
on a 44% x4'% Bakelite Panel incased in a Mahogany finished Cabinet. Four binding posts 
are provided so that leads may be brought to any side of the cabinet. 

Both Types are equipped with a standard 3-inch dial and knob, making a very 


attractive instrument. 
/ PRICES, CHARGES PREPAID, 


RETURN COUPON 
American Radio Relay League, 
Hartford, Conn. 
Enclosed find $1; 


please enter my trial subscrip- 


Type %G (For Grid’ Circuits) ...............--. $ 7.50 F 
Type IP (For Plate Circuits) Fer en ee i 7.50 tion to QST for 7 months. 
Te 12G (For? Grid © Circuits): oie. 6 iss cise wee we ee 12.50 
12P (For Plate Circuits) ..............000. 12.50 Name 
A W. HALLBAUER, Distributor bane 


1001 N. Lockwood Avenue Chicago, IIl. 


a a SN 
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THE WIRELESS AGE 


YOUR RADIO SMALL PARTS 


We sell every part from the smallest binding p 


ost to the largest complete set. Binding 


Posts, Switch Points, Knobs, Dials, Contact Points, etc., always on hand. 


8/32 thread 
18c. each. 


meno 


Suk 


Actual size. 
20c, per dozen, 


Send 5 cents for new price list now ready. 


When you want any Radio part or instrument, come to us. 


every reliable Manufacturer. 


We carry apparatus of 


AMERICAN ELECTRO TECHNICAL APPLIANCE CO. 


Dept. A, 235 Fulton Street 


New York 


FACTORY GUARANTEED 
ALL SIZES 
PROMPT DELIVERY 


-Novemser, 1920 


or three steps of amplification. The book, 
“Wireless Experimenters Manual,” by E. E. 
Bucher, in chapter twelve, gives detailed in- 
formation on, this subject. This book is 
obtainable from the Wireless Press, 326 
Broadway, New York, at $2.25 per copy. 

* 


E. Re Y¥euDelta, Ont: 

The 0-1 ammeter will be O. K. for your 
circuit. 

The diagram has been tested out before 


No. P. No. X " opening and seems to give good results. 
Binding Fost. Contact Point 18¢, each. You may find that no grid leak will be 
wUC, i Ve rt e . . 
ge pppoe required. However, if the speech is poor, 
.050. each. when the first coil alone is used, try vari- 
ous values until best modulation is obtained. 
Bast ? The series condenser is of the right value. 
Contact Point Ke.) 
Mii No. 1 Machine 
iP Knob with Screw, A. J. B., Brooklyn, N. Y. 


You will require a 100 ampere 600 volt 
switch for this purpose, and if you want an 
elaborately insulated switch try the Ameri- 
can Radio and Research Corporation, 15 
Park Row, New York. 

Clapp Eastham Company of Cambridge, 
Mass., have a good change-over switch on 
the market. 

Rotary gap disc should be eight inches in 
diameter with ten or twelve studs using a 
three to four thousand R. P. M. Motor. 

* * 


ESE Boe sanuosenGals ; 
Following is the wiring diagram you will 
have to use: 


NEW MOTORS 


Polyphase Motors Direct Current Motors. 


= 2 and 3 pitase, A. C., 220 v. 110 or 220 volts, D. C., shunt wound, 
G0e.,1750 R.P.M., Complete 1750 R. P.M. With base pulley and 


with base and pulley. atarting hox. 


yur - $46.50 !/4 tin $28.50 
TWP. - $66.50 1/4 ite tisthioe Mover 928-00 


ing Machine Motor 
21P. - $86.50 Vonr - - $58-50 
3HP.. $98.50 


Twp. - - - $89.50 
5 #.P. $116.50 


Buzzer 


S Ground 


Charging Generators 
Suitable for all lighting. Ballery 
: Charging and Power 
Requirements. 


= 8 v.10 amp. - - $19.50 
15v.10amp $26.50 
40 v, 6 amp. - - $31.50 
110 v, 2% amp. $31.50 
110 v,5amp.-- $52.50 
40 v, 12 amp. -- $52.50 
110 v, 94 amp. $67.50 
40 v, 25 amp. -- $67.50 
110v,18amp. $1 16.50 
40 v.,50amp. $1 16.50 
# 110v,26amp. $156.50 
110v,50amp. $238.50 
Moving Picture Arc $1 16.50 


M. M., Toronto, Can. - 

PTA is a Brazilian’ Naval Station jo- 
cated in the harbor of Rio de Janiero. It 
is equipped with a 1 KW. Telefunken set. 

PTL, @~¢PTN,. PTI are ine themisame 
vicinity and are similarly equipped. 


The Lyons Station 


The popular response to the article pub- 
lished in the September issue, descriptive 
of the Lyons Station, indicates that many 
of our readers would like to read this ar- 
ticle in the original French, as written by 
Leon Faljau. It will be found in the May 
issue of “T. S. F.,” a radio communication 
magazine published in Paris, to which pub- 
lication THe WirRELESs AGE is indebted for 
the permission to make the translation. 


Single Phase Motors 
"THo0 Tt. M. with pully 
1/4 Watiegicnertewr $28-50 
1/4 Stasi $28.50 
14 «hepa ; $ 46-50 
V4 forcnmcnn sence” $54.50 
1 HL? oo, — r $ .50 : 
2iue.)912450 lees oe) 
3 HP. 4 $142 50 with sliding ‘i - ; - . 
nui $76.50 5 we. - - $218.50 ° mailed =~ $146.50 
Motor - ~ euler ine ; “H. P. repulsion induction 
WRITE FOR CATALOG. BARGAINS IN MOTORS AND evetiast mi si io $188.50 
SPECIAL de WASHING MACHINE MOTORS 
1 /t | 50 
: Reg. Val. $24.50" i 
SHIPPING TERMS: : 
CHAS. H. JOHNSTON, Box S , West End, Pittsburgh, Pa.% 


25%, deposit required on all orders. Balance C. O. D. by © y 
Express. Sighi draft with Bill of Lading attached by freight. 


Generator 68 v., 35 a, 


A Combination that Can’t be Beaten 


For Results,—real long-distance signals on short wavelengths you can’t beat the 


Relay Receiver (Type CR-3) 
and Detector and 2-Stage 
Amplifier (Type RORD) 


You can get into the Big Relay 
Game and become one of the depend- 
able long-distance men with this 
Outfit. 

GREBE RADIO apparatus is li- 


This is the Outfit which made a reputation for 


itself 


in the recent QSS tests. 


Continental Radio and Electric Corp., 
York 


New Klaus Radio Company, Eureka, Ill. 
Manhattan Electrical Supply Co., New York, 


Chicago, St. Louis 


Central Radio Institute, Independence, Mo. 
Doubleday-Hill Electric Co., Pittsburgh, Pa. 
Holt Electric Utilities Co., Jacksonville, Fla. 
Hurlburt-Still Electrical Co., Houston, Texas 
Kelly and Phillips, Brooklyn, N. Y. 


A. H. GREBE & CO., Inc. 


Leo. J. Meyberg Co., San Francisco, Cal. 

Pacent Electric Co., Ine., New York City 

ra School of Wireless Telegraphy, Phila,, 
a. 

Western Radio Electric Co., Los Angeles, Cal, 


78 Van Wyck Blvd., 


censed under the original Armstrong 
and Marconi patents, 

Inspect this Outfit at your Dealer’s, 
If he doesn’t carry our line as yet, 
drop us a postal for catalogue, men- 
tioning his name. ~- 


Richmond Hill, N. Y - 
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Hook Reviews 


Experimental Wireless Stations. By Philip E. 
Edelman. Cloth binding, 380 pages. Illustrated. 
Henley. Price, $3.00 net. 


Under its familiar title, Mr. Edelman’s 
book for amateurs makes its 1920 appearance 
in new dress and materially enlarged. Care- 
ful attention is given to the basic princi- 
ples of radio communication, in such form 
as to be easily comprehended by the younger 
workers in wireless who seek to graduate 
from the elementary stages of experimenta- 
tion. Modern practice is comprehensively 
reviewed in chapters, devoted to continuous 
wave alternator and arc systems, vacuum 
tubes as detectors, amplifiers, oscillators and 
modulators in radio telegraphy and tele- 
phony. Both principles and apparatus are 
described in chapters on tuning and inter- 
ference prevention and a considerable por- 
tion of the volume is devoted to practical 
instructions for the construction of com- 


plete amateur sets and associated apparatus. 
This book is obtainable through the Book Dept., 
Tue WIRELESS AGE. 


Telephony Without Wires. 
sey. Cloth binding, 396 pages. 
Wireless Press. Price, $5.00 net. 

Speech transmission by the radio method 
is comprehensively recorded in its various 
technical aspects in this useful volume for 
students who aspire to a place in the devel- 
opment of a branch of the art that is en- 
gaging the attention of the leading engineers 
and experimenters in the field. Historical 
matter introduces the main subject, acquaint- 
ing the reader with the lines of investiga- 
tion pursued by early inventors who vainly 
applied conduction and induction methods 
to a solution of the problem, some thirty- 
five years ago. Following a brief treatment 
of the early attempts at telephony by elec- 
tro-magnetic waves, the volume takes up the 
various problems of speech transmission, 
describes advanced forms of spark and con- 
tinuous wave production, arc generators and 
vacuum tubes as producers of oscillations, 


The Radio Electric 
Company 


Have on hand 


By Philip R. Cour- 
Illustrated. 


Unit “B” Batteries 

ZOU ANAT IRD SAU IRE Tete 1093 $ 1.35 

2249? 10 AM @ eas. A 2.40 
Same, 10 ampere size, in 1% 

V. Steps with plug & flex- 

WUT Mn fed recat oi 3.25 
Paragon Rheostats @:....3..5 7S 
Roller-Smith Hot Wire Me- 

CORSO)" Ms, oak cies. cee ters 7.50 
“Benwood” Rotary Quenched 

RSBDS EAs test! Li mophe che pe 30.00 
Acme Detector Units........ * 10.00 
Acme Amplifier Units.....:... 13.00 
If there is anything in radio that 


you need, write us. We carry a large 
stock of apparatus and parts and can 
be of service to you. 


Send 10c. for our new catalogue. 


The Radio Electric Company 


3807 FIFTH AVENUE, W. 
PITTSBURGH, PA. 


EXPERIMENTERS’ 


WORLD 


More Good Men 
ARE WANTED 


CTRICITY 


It pays to train right 
—to follow the teach- 
ing of men who know 
from practical experience. 


What This Man 
Has Done 


You Can*Do 


Pocatello, Idaho 


Gentleman: 

I have nothing but praise 
for your instruction courses 

* * * Tam now manager of 
an automatic telephone com- 
pany in this city. My suc- 
cess I attribute entirely to 
my Electrical ae ETH 
Course with you, and take 
this opportunity of thanking 
you. 


Yours very truly, 
E. L. FARWELL 


ce MPOniteetals...nk ied $5, ek 2 a 8 
...Building Contractor...... 5,000 

..Automobile Engineer... 
... Automobile Repairman. 2,500 to 4,000)... 
...Civil Engineer....... ....... 
...Strue ural Engineer...... 4,000 to 10,000)... 
...Business Manager..... ... 
...Cer. Public Aeccountant.. 7,000 to 15,000)... 
... Accountant and Auditor 2,500 to 7,000 
...Draftsman and Designer 2,500 to 4,000)... 
...Electrical Engineer....... 4,000 to 10,000}...H. School Graduate.. 
...General Edueation............... In one year|...Fire Insur. Expert.. 3, 000 to 10,000 


Electrical Engineers Make Big Money 
“‘Roll up your sleeves’’--become an 


Electrical 
Engineer 


You can qualify in a very short time 


There has never been a time when the 
electrically trained man couldn’t get a 
real man’s sized job at a big salary. 
There have always been more such jobs 
than there were men to fill them. Today 
the demand is greater than ever. The 
wonderful possibilities of electricity are 
not half realized. New uses for electrical 
energy are being discovered every day. 


Civilization Depends on Electricity 
The Profession Needs More Good Men 


The man who knows the fundamentals and 
knows that he knows them, gets the best 
positions. It’s the trained man who gets ahead. He works 
with confidence, knows exactly what to do,— when 
and how to do it. There is no reason why you can’t 
master this lucrative interesting profession quickly. 
The instruction we give you makes mastery easy. 


Turn your idle hours into 
a profession to be proud of 


Surely you have an hour or two a day that bring you 
in nothing—time that you waste. This time is worth 
money if you will use it right. You'll find our in- 
struction interesting and easy to understand. 


Where Technical terms are used 
they are explained and simplified 


Now is the time to start—-don’t wait until a more 
convenient season. The sooner you start training the 
quicker you’ll be classed as a regular Electrical En- 
gineer with a big job and big pay. Send no money 
—use the coupon below—get our latest bulletin on 
this course—then decide. 


American School of Correspondence 
Dept. E8198 
Drexel Avenue and 58th Street, Chicago, U.S. A. 


WE HAVE TRAINED THOUSANDS OF OTHERS—WHY 
NOT YOU? START NOW—MAIL THIS COUPON TODAY 


ee ei ei 


AMERICAN SCHOOL OF CORRESPONDENCE, Dept. E000, Chicago, U. S. A. 


I want job checked—tell me how to get it. 

LA WY CIEL. «ti decbat Licesed $5,000 to en 000 
Mechanical Eng’eer 4,000 to 000 
Shop Superitendent 8,000 to 000 
Kmploy’t Manager... 4,000 to 10,000 
5,000 to 15,000|...Steam Engineer...... = 208 Oto 4,000 
Foreman .. ’ 
“Photoplay Writer... 
Sanitary Engineer... . 
.. Telephone Engineer 2,500 to 5,000 
Telegraph Engineer 2, 500 to 5,000 
.In two years 


4/(.00 to 107000 vs 


5,000 to 15,000 
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MMMM WOHHHUHHUTuTOOzZzAzM MM 8§~Atternators and the various forms of fre- 
= : = quency raisers and gives a broad discussion 
= of the modulation of the transmitted energy. 
= Receiving apparatus and amplifiers are also 
3 discussed, together with descriptions of the 
| methods and operation of apparatus and cir- 
5 cuits designed for interference prevention. 
= Comparisons are made with wire telephony 
= in the competitive sense, in an interesting 
= chapter which discusses the fields of use for 
= the wireless method of speech transmission. 
= A notably complete bibliography lends 
= added value to the book, in assisting the 
= reader who wishes to delve deeply into par- 
= i ticular phases of the subject 

4 This book is obtainable through the Book Dept., 
S : Tue WIRELESS AGE. 

ES YPE Z. R. F. Regenerative Receiver for 175 to 600 meters consists of our : < 

2 4 new Z. R. V. Variometer, a coupler of similar construction to the vario- He Medici oy oeremmigamt tReet) By 
= : ; : , ‘ a ‘ g, 140 pages. 
= meter, grid condenser and grid leak. The panel is of 4% inch bakelite, Illustrated. Wireless Press. Price, $2.00 net. 

= handsomely engraved and fitted with three 3 inch dials. It measures 1434 This is a second edition, in which there 
= inches long by 5% inches high and exactly matches our detector and amplifier is some amplification of points insufficiently 
= panels advertised in last month’s Wireless Age. dealt with in the earlier volume on wireless 
= TYPE Z. R. F. REGENERATIVE RECEIVER..................5-- $38.00 photography. It deals with a subject that is. 
2 TYPE Z. R. V. ia A as Hea: only Bao 44 Be A a «0 bol etenais 4 Sele 6.50 ; admittedly in the experimental stage, but 
EF onvidRDaratus, whlch excels, in| those qualities which for. 14 veara have, maintained ts & presents a careful record of the significant 
= criminating dealers and is manufactured by experiments made to date as a means of 
= CLAPP-EASTHAM COMPANY 161 MAIN STREET 2 eee eee eee ee eae neLe 
= = : track in investigation of a subject that holds 
I CAMBRIDGE, MASS. enormous potentialities in transmission of 
= Catalogd mailed efor fel (stam ps: = news and detection of criminals. 
TMM MMMM This book is obtainable through the Book Dept., 


IRE PRICES CUT 


y FROM OUR FACTORY TO YOU 


6000 MILES 


GUARANTEE 


Our double tread reconstructed tires save you time, energy and money and do 
away with tire troubles. Our tires cannot be compared with ordinary double tread or triple 
fabric tires of inferior make. Our reputation and success is due to the fact that we spare no 
time or money to make our tires excel in quality and durability. Our tires are used from 
Coast to Coast. Ask your banker about us, Reliner Free with every Tire. Tubes are guaranteed fresb stock. 


a sa 6d pre Ay te ea ye AR Size Tires Tubes 
x : ; x 8.7 2.60 

30x34 7.00 2.00] 33x4 9.00 2.75 | 26x4% $12.00 $3.40 
31x34 7.25 2.10]34x4 925 2.85 |35x5 13.00 3.60 
32x34 7.50 2.25 ]|34x414 10.50 3.00 | 36x5 13.25 3.70 
3ix4 3.50 2.50 | 35x44 11.50 3.15 137x5 13.50 3.75 


Send $2 deposit for each tire and $1 for each tube ordered, balance 
C.O,D. Tires shipped subject to your examination. State whether 
8.S.,C.L.(Q. D.) plain or N. §. is desired. All same price. 


NATIONAL GOOD-WEAR TIRE CO., 1113 Washington Bivd., Dept.244, CHICAGO 


rz 


RADIOLECTRIC SHOP 


Manufacturers of “73” Radio Products 
LOCAL AND MAIL ORDER SERVICE 


The FIRST “73” product. 4 


Efficient Beautifully designed 


Easily operated Blade moves only 2” 


Well insulated Simplicity itself 


Lily be $24 
Controls the audion current, rotary gap, or quenched gap fan, and power line, as well 


Single Blade Antenna Switch. 


as antenna change-over, in one operation. Heavy and substantial. Copper blade, 1” by 
Mn Specially designed for quick action needed in A. R. R. L. work.» When in “sending” 
position, “B” battery is thrown off, and filament allowed to burn, thus making the receiver 


instantly ready for work when the switch is thrown; no waiting for bulb to reach proper 
temperature. 


Type A, with marble base, nickleplated, for use up to 2 K.W...........-++:: $10.00 
Type A-2, with fibre base, nickelplated for 1 to 2 K.W............20.000005 8.00 
Type B, with wooden base, plain copper, tube ins. up to 1 K.W.........-... 6.00 


IMMEDIATE DELIVERY RESPONSIBLE DEALERS WRITE 


, _.MAIL ORDER SERVICE ON THESE RAW MATERIALS 
Bakelite-Dilecto panels, fibre, binding posts, knobs and dials, tubing, contact points, 
6/32 and 8/32 bolts and nuts, metal rods, ete. 
ACME—AMRAD—MURDOCK—CLAPP-EASTHAM—C.R.I.—GENERAL RADIO AND 
‘ , MESCO AGENCIES. 
Write for our Bulletin No. 1 and price list. It’s a pleasant surprise 
Let us design and build your new set, or will build to your specifications. 
Our. “STATIC ROOM” is becoming justly popular. Come up and meet the bunch. 
Our radio station open to all radio men, and there’s a radio library for your convenience. 
AMATEURS and COMMERCIAL operators in Great Lakes vicinity, and the EIGHTH 
DISTRICT, send us your name, address and call letters, for our mailing list, and receive a 
copy of the ‘EIGHTH DISTRICT OSCILLATOR’ a semi-monthly live radio paper full of 
news concerning the 8th district.’’ 


RADIOLECTRIC SHOP, Dept. W, 919 Huron Road, Cleveland, Ohio. 


THE WIRELESS AGE. 


The How and Why of Radio Apparatus. By 
Harry Winfield Secor. Cloth binding, 156 pages. 
159 illustrations. Experimenter Publishing Co. 
Price, $1.75 net. 


This book, successfully carries out its 
avowed purpose of instructing the novice of 
average mentality on the basic working 
principles of general and usual types of ap- 
paratus. While the functions of the various 
pieces of apparatus comprising a complete 
amateur station are given the briefest kind 
of treatment, the author has done a distinct 
service to amateurs in dealing rather fully 
with the method of calculating and measur- 
ing inductance, so that the newcomer will 
have little difficulty in mastering the mathe- 
matical principles that determine wave 
length and frequency in both the aerial and 
detector oscillatory circuits. 


This book is obtainable through the Book Dept., 
THE WIRELESS AGE. - ; 


The Oscillation Valve. 
Cloth binding, 210 pages. 
Press. Price, $2.75 net. 

The vacuum tube, its importance, limita- 
tions and the principles governing its action 
in radio communication are treated in this 
volume from the purely logical point of view. 
The book has a special value for those who 
are unable to comprehend the highly spe- 
cialized technical language used by re- 
search experts in scientific articles appear- 
ing in the periodical press. Commendable 
simplicity governs the author’s explanations 
of complicated phenomena, making the 
fundamental principles clear to experimen- 
ters whose present knowledge may be in- 
accurate and hazy. 


This book is obtainable through the Book Dept., 
Tue WIrRELEsS AGE. 


By "RITD: 
Illustrated. 


Bangay. 
Wireless 


Fleming. 
Wireless 


The Thermionic Valve. 
Cloth binding, 274 pages. 
Press. Price, $5.00 net. 


This book on the subject of the wonderful 
device which we, in America, insist upon 
calling the vacuum tube, has the added in- 
terest and prestige of coming from the pen 
of the man who made the-pioneer invention 
upon which practically all recent advances 
in radio depend. Prof. Fleming’s volume is 
essentially one for the engineer, presenting 
a very comprehensive description of the 
practical appliances which have been devel- 
oped with the incandescent cathode in a 
vacuous bulb as their basis of operation. The 
pure science researches are but briefly treat- 


BY cd) eek 
Illustrated. 


When writing to advertisers please mention THE WIRELESS AGE 


NoveMBER, 1920 


Bronze and Al 


EXPERIMENTERS’ WORLD 


Quick Service 
Fine Quality 


umMimMum 


Castings of the Better Grade 


Our facilities enable us to make prompt shipments of quality castings in 


large quantities at attractive prices. 


Castings guaranteed true to pattern. 


Let us quote on your requirements. 


Bronze Rods and Bushing Castings 


Fischer-Sweeny Bronze Company 
HOBOKEN, NEW JERSEY 


The Second Edition of the 


Consolidated Radio Call Book 


43 


The only book in print officially listing Given Free With Each Copy ; 
‘ : A Wireless Map of the World in colors is 
all the radio calls as issued by the Bureau River SEERA bin, Cromoabeackmeane, eamhia 
of Commerce. Every vessel and land sta- map shows the locations of all the high 


powered RADIO stations in the world, in- 
cluding the time signal stations. In addition 
it tells at a glance how far away any of 
these stations are. Of greater interest are 
the time zones, which enable the amateur to 
compute instantly the correct time for the 
zone in which he is located from any time 


tion in the world is represented and listed 
alphabetically, according to names of vessels 
or land stations, and according to call let- 
ters; Revision of American coastal stations 
under U. S. Naval control, and their new 


TH Coney Meco 


11 rae APES Rao 


ae 
oh 


calls. 


A, C. McClurg & Co., 
218 So Wabash Ave., Chicago, Ill. 
American Electro Technical Appliance Co., 


235 Fulton St., New York, N. Y. 
American Hardware Stores, Bridgeport, Conn, 
Atlantic Radio Co., 
88 Broad St., Boston, Mass. 
A. T. Hovey, 61 Belvidere St., Boston, Mass. 
Arno A. Kluge, 
638 So. Figueroa St., 
Benwood Specialty Co., 
4324 Olive St., 
Brode Electric Co., 
265 So. Los Angeles St., Los Angeles, Cal. 
California Electrical Supply Co., 
643 Mission St., San Francisco, Cal. 
Chicago Radio Apparatus Co., 
8400 S. Michigan Ave., Chicago, Ill. 
Cutting & Washington Co., 
West 48th St., New York City 
De Forest Telephone & Tel. Co., 
1391 Sedgwick Ave., New York City 
Dewey Sporting Goods Co., 
Milwaukee, Wis. 


268 West Water St., 
Doubleday Hill Electric Co., 
719 Liberty Ave.; Pittsburgh, Pa. 
He Noll’ é& Co.,721 No. (th St., Phila., Pa: 
Tee PittsCors 
12° Park Square, Boston, Mass. 


Los Angeles, Cal. 
St. Louis, Mo. 


Price $1.25 Prepai 


signal station. 


ALL AMATEUR CALLS ALSO LISTED 


bese matzenbees & Co 
25 EH, State St., 
Geo. 
Boston, 


S. Saunders, 
168 Washington St., 
H. E. Williamson Electrie Co., 
816 Union St., Seattle, Wash. 
J. H, Bunnell & Co., 
32 Park Place, New York City 
Klaus Radio Apparatus, Eureka, Ill. 
L. Bamberger & Co., Newark, N. J. 
Leo J. Meyberg Co., 
428 Market St., 
Lester I. Jenkins, 
923 Purchase St.. New Bedford, Mass. 
Manhattan Electrical Supply Co., 17 Park 
Place, New York City; 114 S. Wells St., 
Chicago, Ill.; 1106 Pine St., St. Louis, Mo.; 
604 Mission St. San Francisco, Cal. 
McCarthy Bros. & Ford, 
75 W. Mohawk St., Buffalo, N. Y. 
Meter Electrical Construction Co., 
11 Otter St., Oshkosh, Wis. 
Mohawk Electrical Supply Co., 
325 So. Warren St., Syracuse, N. Y. 
Newman-Stern Co. 
1874 E. Sixth St., 
Nola Radio Co., 
134 Chartres St., 
Pioneer Electric. Co., 
1387 East 5th St., St. Paul, 


Trenton, N. J. 


Mass. 


San Francisco, Cal, 


Cleveland, Ohio 


New Orleans, La. 


Minn, 


EITHER DIRECT FROM 


US OR FOR 


SALE 
BY THE FOLLOWING RESPONSIBLE DEALERS: 


Precision Equipment Co., 
2437 Gilbert Ave., Cincinnati, Ohio 
Radio Distributing Co., 
4 West Park St., Newark, N. J. 
Radio Engineering Co., 
614 N. Calvert St.5 
Radio Equipment Co, 
630 Washington St., Boston, Mass. 
Reuter Electric Co., 
34 East 6th St., Cincinnati, Ohio 
Rudolph Schmidt & Co., Inc. 
Main St., E. Rochester, N. Y. 
Shaffer’s 107 Granby St., Norfolk, Va 
Shotton Radio Mfg. Co., ‘Scranton, Pa. 
Southern Electrical Co.. 
Third and E, Sts., San Diego, Cal. 
Young Men’s Christian Association, 
715 South Hope St., Los Angeles, Cal. 
Jos. M, Zamoiski Co., Baltimore, Md. 
Young & McCombs. Rock Island. Ill. 
Wireless Shop, 
511 W. Washington St., Los Angeles, Cal. 
Post Office News, 
33 W. Monroe St., Chicago, Ill. 
United Radio Telegraphers’ Association, 
505 E. Baltimore St., Baltimore, Md. 
Riverside Laboratory, 
625 Bartlett Ave., 
Wireless Press, Inc., 
826 Broadway, New York City 


Baltimore, Md. 


Milwaukee, Wis. 


Published by CONSOLIDATED RADIO CALL BOOK CO., Inc., 41 Park Row, New York City 
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NEW SHORT WAVE COUPLER No. 747 


Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance 
Amateur work. Tunes to 800 meters. Does away with the dead-end effect so common when 
large couplers are used for short wave reception. 
Mahogany finished woodwork. Brass metal parts. 
Has new slider feature. Secondary has six taps. 
Wound with Red Enameled Wire, or, secondary 
with Green Silk if so ordered. Measurements 
over all, length 12 inches, width 414 inches, 
height 5 inches. 


PRICE. - - $10.00 


-F, B. CHAMBERS & CO., 
2046 ARCH STREET - - PHILA.. PA. 


RED HEAD RADIO RECEIVERS 
A Triumph in Radio ’Phone Building 


The Famous 


ARLINGTON 
TESTED CRYSTALS 


The acknowledged Standard in Radio 


Detector Minerals 


The new “Red. Heads”’ 
ready. 


Rugged and sturdy as ever— 
It has been- said by ad- e..° 
hobd radio Pa ysiceth that but even more exquisitely sen- 


vacuum tubes are no more 4 Fs 
sensitive than ‘‘very good’”’ 

spots on galena. Hundreds sitive. 
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included as is necessary to indicate the steps 
which led up to the practical applications 
described in the major portion of the text. 
The vacuum tube is treated in three-elec- 
trode form as a generator of oscillations, 
and as a detector in both radio telegraphy 
and telephony, up to and including the most 
recent and improved types and apparatus. 
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nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will 
quickly qualify you to pass the examination for a first grade license. 


4341 Richardson Ave., 
New York City. 
Jan. 21, 1920. 
THE OMNIGRAPH MFG, CO. 
Cortlandt Street, New York. 
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I took a four weeks course at a Resident Radio School in Theory only. I relied on the 
Omnigraph to get my Code to the proper speed,. and the Omnigraph did it. 
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WORLD WIDE WIRELESS 


Radio Exhibits at the N. Y. Electrical Show 


HE sign that once graced a downtown store, “If it’s 

electrical, we have it,” might well have been hung 
above the wide entrance to the thirteenth annual Elec- 
trical Show, in Grand Central Palace, New York. 

Three floors of the building were devoted to the 151 
exhibits, and on each of them there was enough to hold 
the interest for half a night. It might be said that the 
show developed more candle power than any of the pre- 
vious twelve shows. 

The exhibition showed the development in standardized 
wireless apparatus, a center of attraction being the ex- 
hibit of the Radio Corporation of America with panel 
equipment and new vacuum tubes. 

Of particular interest were the three different exhibits 
of wireless telephoning. Practical demonstrations of 
their working was made and many scores of visitors had 
the opportunity of picking up a few words out of the air. 

A compact wireless telephone set operated with current 
from the batteries of an automobile and transmitting and 
receiving over an aerial wire stretched from the top of the 
windshield to the radiator cap is the latest equipment 
provided for the modern motor car or truck. 

This apparatus, exclusive of the batteries and aerial 
wire, is contained in a box a cubic foot in size and the 
weight complete is sixty pounds. 


O— 


a 


:  Bolinas Station Begins Operating 
THE Radio Corporation of America’s giant wireless 


station at Bolinas, one of the largest wireless plants: 


in the world, commenced operations in October. Accord- 
ing to Arthur A. Isbell, general superintendent of the 
Radio Corporation of America for the Pacific Coast, in 
the future all commercial work heretofore handled by 
the Naval Communication Service will be performed by 
the Radio Corporation. Tests of the new plant, made by 
operators of the company during daylight hours, was held 
with a steamer 900 miles at sea. All transmission of 
messages are made through the Bolinas plant, while the 
company receives messages through the station at Mar- 
shall, twenty-five miles north of Bolinas. Communica- 
tions are sent and received daily by the plant to and from 
the Japanese station in Funabashi, Japan. 


Radio Reports of Geneva Proceedings to Be Secret 


DEVELOPMENTS in the rapid automatic transmis- 
sion of press messages by wireless telegraphy that 
are proof against eavesdroppers will be employed by the 
English Marconi Company at its new station erected 
near Geneva to transmit to London reports of the League 
of Nations Assembly, beginning Nov. 15. 
In a room adjoining the Assembly hall the newspaper 
correspondents’ reports will be punched by a machine in 
the Morse code cipher on paper tape, which will be fed 


into a transmitting instrument at the rate of 100 words 
a minute. Anyone listening to the telegraphing of these 
messages will hear a high-pitched constant singing note 
that no operator, however expert, can transcribe. 

A special station is being erected in Essex to receive 
the messages, which will be taken down first on a high- 
speed phonograph record and transcribed by operators 
on a slow-speed phonograph. 


Keystone Photo 


Iwaki Station, Japan, installed for American and British service. 
concrete tower is 664 feet high 


The 


Washington, D. C., Radio Station Robbed 


‘THIEVES recently broke into the field radio station 
at 36th Street and Grant Road, Washington, D. C., 
and stole radio instruments valued at $3,000. The rob- 
bers gained entrance by removing hinges from a rear 
door. 

The robbery was discovered when Corp. George Cook 
went to the station. He immediately reported it to the 
police. No trace of the thieves has been found. 
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French to Control Radio Interests in France 
PPOSITION is being raised in Paris against what 
is believed to be the intention of the Minister of 

Posts and Telegraph to grant a concession for the opera- 
tion of French wireless telegraph stations to the English 
Marconi company, the stock of which is largely held by 
British interests. The question appears to be of great 
interest to the French, as the Government has received 
one of the world’s largest wireless telegraph stations 
near Bordeaux, the plant having been constructed by 
Americans. 

It is understood that an interpellation is possible as 
soon as Parliament reconvenes, and that an effort will 
be made to organize a purely French concern. It was 
stated that 90 per cent. of the inter-continental tele- 
graphic correspondence was being handled by the Ameri- 
can or British cables, and that a large part of this busi- 
ness might be diverted to a French company if it were 
properly organized. 


International Photo- 


The U. S. S. Semmes sailing through Ambrose Channel guided by radio 
signals automatically transmitted from a submarine cable. One of the 
receiving coils is shown on the side of the vessel 


Danish Inventors Improve Radiophone 
CCORDING to a cable dispatch from Copenhagen, 
an invention which it is believed will do much to- 
ward perfecting wireless telephony and increasing the 
capacity of wireless telegraph stations has just been an- 
nounced by K. Rahbek and A. Johnson, two Danish 
inventors. 


In the summer of 1820, Hans Christian Oersted made 
his famous discovery in the field of electro-magnetism, a 
discovery without which the work of Ampére and his 
disciples would have been impossible. The Danes cele- 
brated the hundredth anniversary of Oersted’s achieve- 
ment in a most substantial way. But the chief event of 
the celebration was the announcement by Rahbek and 
Johnson, of their discovery in the field of wireless tele- 
phony and related sciences. 


Following the discovery in 1917 of a new force re- 
sembling electromagnetism, the inventors say, they con- 
structed an electroscope by which extremely minute quan- 
tities of electricity may be detected. 

Experts think that this discovery may mean the more 
rapid transmission of messages by wireless and also that 
an installation of low power will be sufficient to send 
messages to far greater distances than is now possible. 

Mr. Rahbek says he is now at work on a device which 
will permit of dispatches by wireless being received 
twenty times more quickly than is at present possible. 

Johnson and Rahbek are said to have evolved what is 
pronounced the “loudest speaking” telephone yet devised. 
Rahbek demonstrated this invention before the Polytech- 
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nic Academy at Copenhagen recently when he made a 
violin “talk.” 

The discovery of this new “principle” by the two 
Danish experimenters and their application of new instru- 
ments to a utilization of that principle is but cumulative 
evidence that radio transmission of signals and sounds is 
nearing a degree of perfection little dreamed of when 
Marconi sent his first signal across the Atlantic only a 
comparatively few years ago. 


: CD 


“Resonance Wave Coils” to Replace Aerials 
Tp) SCOVER™ of a new method of sending and re- 


ceiving radio messages was announced recently by 
Major-Gen. George O. Squier. 

Through development, it is probable that wireless will 
be improved so as to permit the confining of messages 
to the parties directly interested. 

The discovery came about through investigations made 
early in the war on the uses of submerged bare wires. 
Out of it grew what is now known as a “resonance wave 
coil.” Discussing some of the powers of the new in- 
vention, the scientists list the following: It is possible 
to locate an aeroplane in flight, to tell the direction of the 
flight, to tell how high it is flying and to tell by the use 
of two coils and mathematical deductions the distance of 
the aeroplane from the wave coils. The instruments can 
be used as range finders and in the same manner they 
can be used for aeroplane finding. Radio messages can 
be handled from aeroplanes without the trailing wires 
now used. Static interference can be reduced. 


Radio to Replace Lighthouse 
OME of the Atlantic coast lighthouses and lightships 
have been equipped with automatic wireless, so that 
no matter how foggy or dark the weather, a skipper on 
approaching the coast can, by listening at a wireless 
receiver in the pilot-house, ascertain his exact position. 

The radio scheme obviates the necessity of compass 
stations and their operators. Lighthouses and lightships 
equipped with sending apparatus in foggy weather send 
on short-wave length a flash signal which can be picked 
up by vessels along shore. 

Ships would not have to lay outside waiting for a fog 
to lift, or proceed at a snail’s pace by sounding, if all 
lighthouses were equipped with wireless. In the deepest 
fog a captain could adjust his compass according to the 
automatic signals from the lighthouses, and without fear 
of danger proceed at full speed to port. 


Graded System of Operator’s Licenses Approved 


HERE has been an extended conference between the 

officials of the United Radio Operators’ Association 
and the representatives of the American Steamship 
Owners’ Association over the new graduated system of - 
licenses. 

All danger of a strike of radio operators was removed, 
the wage and working agreement between the radio oper- 
ators on the American ships being extended to May 1, 
1921, without.any change in compensations, according 
to announcement of Winthrop L. Marvin, Vice-President 
and General Manager of the Owners’ Association. 

“This action,’ Mr. Marvin said, “affects not only the 
privately-owned vessels of the American Steamship Own- 
ers’ Association, but the steamers of the Shipping Board, 
which is a party to the understanding.” He said that 
under the agreement the radio operators aboard ship 
would receive the same consideration, accommodation and 
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general treatment as the deck and engineer officers 
of the vessel. Operators are to have a subsistence allow- 
ance of $3 a day in port when meals are not served aboard 
ship, and where no room is provided the operators are to 
receive the same room allowance given to officers—$2.50 
a night. Wages of chief operators under the extended 
agreement will be $125 a month, and wages of assistant 
operators will be $100. 
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“Bringing Up Father” by Radio 

ETTING the news by telephone that he was the 

father of a new baby while down at the bottom of 
the sea working in a diver’s suit was the unique experi- 
ence of Frederick W. Whitehead, 36 East Twenty-eight 
street ea Drooklyi, chic: machinist’s “mate of~the U.S. 
Submarine S-5, which went to the bottom off Cape Hen- 
lopen early in September after the crew had been safely 
rescued. 

“Come home to Flatbush,” 
brated into Whitehead’s ear while several fathoms of 
water surged above him. He was down beside the hull 
of the S-5, but quickly had himself hoisted to one of the 
ships standing by engaged in raising the sunken sub- 
marine. He was told that on Friday his wife, Dorothy. 
had given birth to a girl and both were doing well. The 
message had been sent broadcast by the Navy Depart- 
ment, and was relayed to Whitehead when one of the 
rescue vessels picked up the original wireless flash. 


was the message that vi- 


Treatment Sent by Radio Cures Mariner 


ON THE last voyage of the American liner St. Paul, 

to Southampton, when about in mid-Atlantic, she 
picked up a wireless from the American tramp steamer 
Schroon, bound from New York to St. Nazaire, saying 
that one of her crew was seriously ill and appealing for 
medical assistance. The ships were about seventy miles 
apart at the time. 

The medical officer of the St. Paul, Dr. Stump, asked 
for the man’s symptoms and diagnosed the case as one 
of appendicitis. He gave directions for treatment and 
for four days treated the case by wireless. At the end 
of four days the Schroon wirelessed that the man’s fever 
had abated and his pain had disappeared and that he was 
well on the road to recovery. 
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Radio Compass Lecates Lost Ship 


RAv!Io compasses were used to locate the destroyer 

Isherwood, which was forced to anchor off the 
North Carolina Coast because of the shortage of water 
for her boilers. These new instruments detect the source 
of wireless waves and from this the exact location of a 
vessel sending radio messages can be determined. 

First reports that the Isherwood was in trouble were 
received from an unidentified steamer. A later report 
gave the location of the destroyer and naval officials 
assumed this had come from the ship via a shore station, 
but it developed that the wireless compass had been used 
in determining the vessel’s position. Shore stations, it 
was said, had been unable to communicate with the 
destroyer as she had kept her wireless busy sending out 


calls for assistance. 
© 


Edison’s “Spirit Wireless” 
UST as communication between distant points on our 
earth is a matter of delicately constructed instru- 
ments, so also communication from the spirit world to our 
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own earth must be accomplished through scientifically 
constructed instruments of even greater ingenuity and 
much more minute delicacy than the telegraph, the tele- 
phone or the wireless apparatus. 

This is the belief of Thomas A. Edison, who has re- 
cently stated that the problem of receiving messages from 
the dead is a problem of pure science and that he is en- 
deavoring to perfect apparatus which will make it possi- 
ble to record messages from the spirit world if there are 
any spirits and if they desire to communicate with us. 
It is Mr. Edison’s belief that only through some specially 
constructed scientific instrument will a message ever come 
from the realms of the departed, and that it will be from 
some spirit of a dead scientist—some wireless expert or 
telegraph expert or physicist—that the first messages will 
come. 

Mr. Edison is not yet ready to divulge the details of 
his invention or reveal the exact principles involved in its 
operation. He has, however, said enough to lead to the 
belief that he plans to accomplish this modern miracle by 
means of a wonderful “spirit wireless’—an adaptation to 
communication between the world of the living and the 
world of the dead of the wireless telegraphy now in use 
on this earth. 


international Photo 
' Receiving the automatic submarine cable radio signals through a two-step 


amplifier aboard the U. S. S. Semmes on the trip through Ambrose Channel 


Overseas Radiophcne Transmission on 100 Watts 


UGH ‘ROBINSON, of Keyport, N. J.,:who helped 

develop the hydroaeroplane and is credited with be- 
ing the first man to. carry the United States mails in an 
airplane, has been notified that his radiophone messages 
have been heard in Scotland, 3,500 miles away. 


Mr. Robinson became interested through his sixteen- 
year-old son, in wireless telephony. They have an ama- 
teur station at Keyport, and recently began sending out 
messages. They would talk into the phone, give their 
names and address, play a selection on a phonograph 
and ask any recipient of the message to communicate 
with them. 

They soon began getting answers, the first being from 
operators within 100 miles of Keyport. They then be- 

gan using wave lengths of from 280 to 290 meters, and 
the first long distance reply came from Ashland, O., 650 
miles away. Then came one from Ontario, 1,150 miles 
away, and now G. W. G. Benzie writes from Aberdeen- 
shire, Scotland, that he and a friend received the trans- 
mission of Oct. 6. Mr. Benzie gave the gist of the mes- 
sage and the name of the phonograph selections. 

Mr. Robinson has agreec to try it again on a certain 
date. : 
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International Communication Delegates photographed at the Schenectady Works of the General Electric Co. 


Radio America Shown to Foreign Experts 


POCHAL in the annals of international radio com- 

munication was the recent gathering together of the 
experts ‘of five nations for a three days’ inspection trip, 
beginning October 18th, to gain a first hand view of this 
country’s communication resources. Amazed at what 
they saw in their inspection of the high powered radio 
plant of the Radio Corporation of America at New Bruns- 
wick, and at- the Schenectady works of the General 
Electric Company, where the radio apparatus is developed 
and manufactured, these leaders of inter-nation radio—as 
delegates to the preliminary International Communica- 
tions Conference—returned to Washington highly elated 
with their trip as guests of the Radio Corporation of 
America, the International General Electric Company and 
the General Electric Company. 


The trip was started early Monday morning, October 
18, in special cars from Washington. Breakfast was 
served at the Hotel Klein at New Brunswick and the 
party, numbering about 80, was then taken by automo- 
bile to the New Brunswick Station. An hour or more 
was spent there during which the delegates were greatly 
impressed with the low resistance of the capacity ground. 
Captain Uyeda, of the Japanese delegation, displayed keen 
interest in the device for heating the antenna wires to 
melt ice and sleet in the winter, and all the delegates found 
many details for close investigation in this most modern 
assembly of American wireless equipment, especially the 
Italian delegation, who expressed a desire to make ar- 
rangements for communicating with the United States 
through the station which is nearing completion at Col- 
tano. 

At noon the party visited Rutgers College and then re- 
turned to the special cars and continued the trip to New 
York. Arriving about 1 o'clock, the delegation was 
transferred by automobile to the Grand Central and 
proceeded to Albany, where the members were registered 
at the Ten Eyck. 


At an informal dinner that night, the principal address 
was given by E. F. W. Alexanderson, chief engineer of the 
Radio Corporation of America, in which he said: 


“Wireless achievements are often referred to as belong- 


ing in the realm of mystery. Whenever knowledge con- 
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quers a new force of nature for the use of humanity, it 
ceases to be a mystery; but the pursuit of this knowledge 
makes an even greater appeal to the imagination. 


“The telephone and cables have introduced a new era 
in human affairs. They have, to a degree, conquered 
space and time, but only with certain serious limitations. 


‘An ocean cable runs only from one landing place to 
another, and it can be cut in times of war; its use can 
be censored by its owners and controlled by military and 
naval power. When, on the other hand, you send a radio 
message it reaches all parts of the world. Depending 
upon whether it has been sent in code or in plain language, 
it may be a confidential private message or a press 
message intended for the world at large; but nobody can 
prevent the electromagnetic waves that carry the message 
from reaching their destination. It is thus not exag- 
geration to say that the emancipation of the human spirit, 
begun by the invention of the printing press, has found 
its fulfillment in radio communication. Radio makes the 
transmission of ideas from man to man and from nation 
to nation independent of any frail material carrier such 
as a wire; but above all it renders such communication 
independent of brute force that might be used to isolate 
one part of the world from another.” ; 


“It was these ideal aims which inspire the engineers 
engaged in the development of the radio technique, said 
Mr. Alexanderson, noting that this also was the explana- 
tion for some of the foremost lawyers, executives, finan- 
ciers, officers and statesmen of this country having found 
incentive in the human aspects of the radio technique to 
devote a great deal of their time and thought to its pro- 
motion and development on a world-wide scale. 

“The interest that is evidenced by all concerned in this 
subject,” he continued, “has become much more serious 
since it has been established that the laws and forces with 
which we are dealing are within the control of our knowl- 
edge, so that engineers can now proceed with the design 
of a radio communication system with the same deliberate 
accuracy as in the design of electric power transmis- 
sion from a waterfall to a railroad.” 

He traced the close connection which now exists be- 
tween electric power engineering and modern radio engi- 
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neering to demonstrate how the development of the Cen- 
tral Station for radio communication is as logical and in- 
evitable as was the development of the central electric 
power station. He explained that the entry of the General 
Electric Company upon the field of radio communication 
has been one of'a gradual growth and a natural conse- 
quence of its general activities in power engineering. 
The engineers specializing in alternating current power 
technique were in a natural position to take up the prob- 
lem of designing the alternators arid transformers needed 
in radio. “These differ from the one used in the power 
technique principally in the fact that the number of al- 
ternations per second is about one-thousand times as 
great,” he observed. “This speeding up of the perform- 
ances one thousand times involved many new problems, 
but the most remarkable fact to record is that the generally 
established principles of the alternating current power 
technique could be applied to radio almost without change. 
It meant that the magnetic properties of iron which had 
been reduced to an exact science by Steinmetz thirty years 
ago had to be studied again at radio frequencies, but it 
was found that the Steinmetz laws of hysteresis, eddy 
currents and skin effect were as accurate at 200,000 cycles 
per second as at 25 cycles. 


“Tt was furthermore found that the established concep- 
tions of phase displacement power factor leading and lag- 
ging currents were as applicable and useful in the high 
frequency as in the lower frequency technique. 

“It is true that radically different methods had to be 
devised for measuring power factors of a fraction of one 
per cent from the methods used for measuring power 
factor of 50 to 100 per cent, but the new methods of 
investigation verified the well known principles. 

“The starting point of this development work was the 
time when Fessenden brought to the General Electric 
Company the problem of generating alternating currents 
for radio transmission. In doing so Fessenden realized 
that a practical solution of this problem could be worked 
out only by an organization of specialists.” 

Some of the problems that presented themselves in the 
evolution of the radio power plant were outlined. These 
were: 

The design of a dynamo-electric machine or alter- 
nator generating electric power in the form of alternating 
currents of frequencies 1,000 times as great as those used 
for motors and lights. 

The development of magnetic amplifying devices cap- 
able of translating telephone and telegraph currents into 
corresponding modulations of the high frequency energy 
flowing from the power plant into the radiating antenna. 

The « development of a regulator so sensitive as to hold 
the speed of an ordinary induction motor constant within 
a few hundredths of one per cent, this being necessary 
in order to maintain the proper phase relations in a load 
circuit working at one-third of one per cent power factor. 

Improvement of the tuning of the antenna so as to 
transform as large a part as possible of the generated 
energy into electro-magnetic waves. 

“The realization of Fessenden’s vision, the radio power 
plant of today, became thus the result of the combined 
effort of leading electrical and mechanical engineers,” said 
Mr. Alexanderson. 

He stated that the radio power plant which resulted 
from this was shown to Marconi during a visit to Schenec- 
tady, and because of his interest in “its performance, it 
was transferred to the Marconi radio station in New 
Brunswick, where it had no sooner been installed than 
it was taken over by the U. S. Navy for war service. 
From this time on it was largely due to the interest and 
support of the Navy that this work was continued and 
expanded. The Navy was at that time in cooperation 
with the Inter-allied council organizing a trans-Atlantic 
telegraph service, in order to supplement the already 
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crippled cable service. “It is to be recorded,” he ob- 
served, “that the trans-Atlantic radio. communication 
service thus organized was the first international radio 
communication system that has been effectively and re- 
liably operated on a large scale. On the initiative of the 
Navy a larger and more powerful radio plant was ordered 
from the General Electric Company and installed in the 
New Brunswick station. This resulted in the plant which 


is now being operated by the Radio Corporation.” 

Mr. Alexanderson noted how two schools of engineer- 
ing pursuing different aims with widely different modes 
of thought, had been brought before a common problem. 
One had been thinking in terms of power factor kilo- 
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Rear-Admiral William G. Bullard, U. S. N., Director of the Communication 
Division of the Navy, and E. F. W. Alexanderson, chief engineer of the 
Radio Corporation of America, at the New Brunswick station 


watts and phase displacement, the other in terms of wave 
length decrements and tuning. 

“In this radio fraternity,’ he said, “there is one name 
that I wish to mention: that of Roy A. Weagant. To 
appreciate his contribution we must realize that there is a 
force of nature that our knowledge has not conquered 
—the lightning—and that is the worst enemy of radio 
communication. But a characteristic of radio men is that 
their faith and imagination carries them across where 
knowledge fails. They are like the Norse Vikings who 
discovered America without a compass—after all were 
they not greater sailors than the navigators of today? 
They arrived, and so did Weagant. Some day we hope to 
arrive by a shorter course, but the monument of the first 
arrival—the Lakewood receiving station of the Radio 
Corporation—will always be remembered. 

“A third school of knowledge was at that time brought 
into contact with this technique and added new impetus to 
it. As soon as such scientists as Coolidge and Langmuir 
begun to study the Fleming valve and the remarkable little 
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device invented by Lee de Forest, known as the audion, 
the foundation was laid for the vacuum tube technique 
which has so profoundly influenced the art of radio com- 
munication. 

“These scientists tell us that electricity is not the mys- 
terious power fluid that we may have imagined flowing 
smoothly in our wires, but miniature planets or comets 
of condensed material electricity of definite charge and 
mass shooting across a miniature universe inside of a 
glass bulb and following orbits that can be calculated as 
accurately as the orbits of the stars.” 

He referred to the essential parts of the modern art 
of radio communication in these three widely separate 
realms of knowledge—power engineering, radio engineer- 
ing and electro-physics—as, first, a modern electric power 
plant working at high frequency; second, a network ot 
wires a mile long, supported on tall masts; third, on the 
opposite. side of the ocean a little glass bulb full of shoot- 
ing stars. This led up to the question: ‘What does really 
happen?” Does the electricity generated by our power 
plants emanate from the antenna and flow in an undu- 
lating stream through=the air or through the water or 
through both? If we search for it in an aeroplane we find 
it, and if' we submerge ourselves in a submarine and 
search for it, we find it; and yet we are told it is not so. 

“Tf I knew what really does happen, and should try to 
tell you, then sooner or later somebody would claim that 
I was altogether mistaken. Therefore, I will only try to 
tell you how I imagine that it happens, wondering if any 
of you will sée the same mental picture of the process that 
I see. ; 

‘‘We were once told by the physicists that all space was 
filled by a fine substance that was called ether, and that 
the light and heat that radiated from the sun was a wave 
motion in the ether. 

‘The physicists now tell us that there is no ether, but 
still they say that light is a wave motion. 

“Be this as it may, for the purposes of visualizing what 
takes place in radio transmission, it is convenient to. cling 
to the theory of the ether. 

“We are familiar with other forms of wave motion— 
the air waves that carry sound to our ears and the water 
waves on the ocean. Thus the carrier of the radiated 
electric energy must not be likened to the flowing stream 
of water, or to the wind or to.a bullet shot from a gun, 
but likened to’a wave, in a uniform medium where each 
particle of the medium oscillates around a stationary base 
line while the wave rolls forward. ~*~ 

“The distance that a wave can travel before it fades 
out is proportional to its ‘length. We-may, therefore, in- 
troduce the idea of wave length, which is the distance 
from the crest of one wave to the next. The long swells 
of the ocean travel for hundreds of miles, whereas a pebble 
dropped on a still surface of water produces a ripple that 
fades away in a short distance. 

“In radio communication it has been observed that the 
distance over which reliable communication can be main- 
tained is about 500 times the length of the ether-wave that 
is used. It may be more than a coincidence that the dis- 
tance to which a sound wave travels in air, and a wave on 
the surface of water will travel before it fades out, is also 
about 500 wave lengths. The average wave: length of 
sound of the human voice is about one foot, and we know 
that if we speak loud our voices will carry a distance of 
about 500 feet. The exceptions to this rule that will occur 
to anybody are also significant. We know what distances 
voices will carry over a lake on a quiet evening. We also 
know what extraordinary distances radio signals will 
carry sometimes on a quiet night. These are exceptions 
that prove the rule and the rule refers only to reliable 
communication under normal conditions.” 

_ The practical application to a radio transmitting system 
is the production of waves in the ether, which we call 
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electromagnetic waves, and for controlling the rate at 
which the waves are produced, in such a way that a train 
of successive waves will carry the meaning of articulate 
speech or telegraphic code. “If we wish to send a mes- 
sage a long distance,” Mr. Alexanderson said, “we must 
select a long wave. The distance to Europe is 5,000 
kilometers. If this distance is to be bridged by 500 wave 
lengths, each wave length must be at least ten kilometers 
(six miles) or as it is usually expressed, a wave length 
of 10,000 meters. The waves used for trans-Atlantic 
communication are, as a matter of fact, 10,000 meters or 
longer. He noted that “we can produce water waves by 
rocking a boat. If we rock a canoe we get a short wave, 
but if we rock a larger boat we get a correspondingly 
longer wave. To rock the boat requires energy, but in 
order to produce a wave of suitable length the energy must 
act through an intermediate member which has suitable 
size and proportions. ; 
“In radio transmission,’ he explained, “the energy is 
furnished by the high frequency power plant, but in order 
to transform this energy into waves there is required the 
intermediate member which makes contacts with a large 
volume of the medium which carries the wave motion, 
This medium is the ether, and corresponds to the water, 
or the air, in the more familiar forms of wave motion. 
The member that transfers the energy to the ether is the 
antenna. The antenna corresponds to the hull of the 
rocking board or the sounding board of the piano. 


“The analogy with water waves may be carried still 
further. The wave is a successive displacement of the 
medium and the initial displacement produced by the 
member acting upon the medium is proportioned to its 
volume. The water displacement of the boat corresponds 
to the effective volume of the antenna. The maximum 
voltage at which the antenna can be operated corresponds 
to the maximum angle to which the boat can be rocked 
before it ships water. This is the voltage at which the 
surrounding air breaks down under the electrostatic pres- 
sure. In electrical units the displacement in the ether is 
expressed in ampere meters. This is really a measure of 
volume, as is apparent from the consideration that the 
amperes charging current at the limiting voltage is pro- 
portional to the two horizontal dimensions. The third 
dimension, or the height, appears directly, in the product 
and is expressed in meters. “ag 

“The height of the antenna is the most costly of the 
three dimensions by which we may create electric dis- 


placement in the ether. The tendency in stations designed 


for greatest economy is therefore towards structures of 
moderate height and great length, whereas the tendency 
in the past, when dynamic efficiency was the principal 
consideration, was towards towers of great height. 

“The unit of performance on the old basis was kilowatts 
consumed by the antenna. The unit on the new basis is 
ether displacement. This modern measure of antenna 
radiating capacity is the number of ampere meters of ether 
displacement that can be produced at the voltage which 
is limited by the breakdown of the air. 

“The antennas of the stations of New Brunswick and 
Marion, which are now used in trans-Atlantic service, are 
each one mile long. In the new Radio Central Station, 
which is being built by the Radio Corporation on Long 
Island, there will be ten or twelve antennas, each a mile 
and a quarter long. This station is intended to com- 
municate efficiently with all parts of the world. 

“When very long distances are to be spanned corre- 
spondingly long waves will be used. For efficient trans- 
mission of these long powerful waves an antenna will be 
needed that makes contact with a large volume of ether. 
This will be accomplished by combining several of these 
antennas into one unit. At other times the same antennas 
will be used for the simultaneous transmission of several 
messages over shorter distances. a 


DECEMBER, 1920 


“The shifting of radiation power, which has been re- 
ferred to, is made possible by the use of the multiple tuned 
antenna. The New Brunswick and Marion antennas are 
now tuned so that each acts as six single antennas operat- 
ing in multiple. The combining of several such groups 
in “multiple is only a further extension of the same prin- 
ciple. 

“When two such antenna groups are connected in 
multiple, the ground resistance loss is reduced to one- 
half. Hence the efficiency of the antenna is increased so 
that a given power produces more radiation. Still more 
important, however, is the fact that more power may be 
utilized at this increased efficiency, and so the net result 
is that the amplitude of the radiated wave is doubled; 
which means that four times as much energy is radiated. 

“The economical factors that point to the radio cen- 
tral stations as the practical solution of the problems of 
long distance communication are practically the same as 
those that created the central electric. power station. 
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In addition to Mr. Alexanderson’s talk, W. D’A. Ryan, 
director of the [luminating Laboratory of the General 
Electric Company, gave an interesting talk on the de- 
velopment of the searchlight and other illumination. Lan- 
tern slides were shown, which gave the delegates an idea 
of Mr. Ryan’s wonderful achievement in lighting the 
Panama-Pacific exposition in a way far different from any 
system of illumination ever before attempted. The new 
G. E. motion picture, made by use of the X-ray and show- 
ing a human skeleton in action, was shown, concluding 
the program. 

The party visited the Schenectady works the next day, 
where they were shown the remarkable strides made by 
the company’s experts in radio development. Dr. Irving 
Langmuir, assistant director of the Research Laboratory, 
and W. C. White then made addresses on the develop- 
ment of the vacuum tubes used in radio. 

Dr. Langmuir spoke of the future possibilities of sev- 
eral types of vacuum tubes which are at present more or 
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Broadly speaking, they provide for the utilization of the 
plant investment ‘and operating force to the utmost by 
shifting the equipment from one service to another and 
combining it to meet various demands.” 

He characterized New York as a natural communica- 
tion center for service that must extend to Europe, South 
America and westward, and announced that another radio 
central station at Hawaii is being equipped to serve as a 
relay for all points on the other side of the Pacific Ocean. 

“While it is winter on the northern aiepneee the 
radiating power to Europe can be much reduced,” he 
explained, “but this is the season when the South Ameri- 
can traffic requires a maximum radiation because of sum- 
mer conditions then existing on the southern hemisphere. 
The New York Radio Central Station can then divert 
some of its radiating power from the European to the 
South American circuits. There will also be daily fluctua- 
tions in traffic load which will occur at different hours, 
due to the difference in geographic longitude. Thus the 
peak load of European traffic will occur at different times 
than the South American and western traffic. The central 
Sones equipment can be utilized so as to take advantage 
of this.” 
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less undeveloped. He mentioned the pliodynatron and the 
magnetron, and discussed their relation to the pliotron, 
which is at present in actual use. The first three, he 
pointed out, are still in the experimental stage, being sub- 
jected to laboratory study, but have interesting prospects, 
particularly the pliodynatron. 

All of these tubes, Dr. Langmuir declared, have usually 
been. operated at low voltages, as distinguished from the 
high voltages of the kenotron and the Coolidge X-Ray 
tube. By increasing the voltage it is possible to increase 
the efficiency of the tube, and in the future efficiency 
will undoubtedly become a factor of more importance 
than it has been in the past, he said, adding that further 
improvement of the tubes will be brought about by using 
filaments which are better adapted for furnishing ther- 
mionic current. 

He announced that the General Electric research labora- 
tories are developing a new and more efficient filament 
and explained that to use it effectively it is important to 
obtain a particularly high vacuum and especially to guard 
against contamination by water vapor. This, he added, is 
accomplished by distilling a little metallic magnesium into 
the tubes during their manufacture. 
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Mr. White, in the course of his talk, said: 

“The reason the vacuum tube is playing such an im- 
portant role in radio communication is principally because 
of three of its properties which, in combination, do not 
exist in any other piece of electrical apparatus. These 
three properties are: first, its electrical characteristics 
are independent of the electrical frequency of the currents 
employed. A tube will handle a current of one million 
cycles a second as efficiently and in the same manner as 
a current of ten cycles per second. Second, it will control 
the flow of, or generate, an electrical current that flows 
continuously and smoothly throughout its range, in com- 
parison with most electrical relays and controllers that 
give a step-by-step action. Third, compared with the 
electrical effects produced, only a relatively very small 
amount of electrical energy is required to effect the con- 
trol just mentioned. Therefore the tube has the properties 
of an amplifier.” 

Tuesday night the party returned to Albany, where a 
formal dinner was given with E. W. Rice, Jr., president 
of the General Electric Company, presiding. Short talks 
were given by Gerard Swope, president of the Interna- 
tional G. E. Company; Owen D. Young, vice-president 
of the General Electric Company and chairman of the 
board of directors of the Radio Corporation; Rear Ad- 
miral W. H. G. Bullard, Director of Naval Communica- 
tions; the several delegates, and Edward J. Nally, presi- 
dent of the Radio Corporation, who reviewed the de- 
velopment and expansion of the organization from the 
date the Government turned back the radio stations to 
private ownership, noting that, at midnight on February 
29, “the first organized system of commercial long dis- 
tance wireless communication between the United States 
and foreign countries was inaugurated.” He explained 
that prior to April, 1917, when the United States entered 
the war, there had been a few weeks of commercial wire- 
less service between this country and Japan, but the service 
could hardly be said to have been fully started before the 
stations were taken over by our Government. Attention 
was called to the fact that transoceanic wireless communi- 
cation is practically a new art and that everything in the 
organization, from the messenger boy up, had to be 
found—created, as it were, over night. “The staff which 


took over the stations from the government at the last. 


minute of the day which was set for the transfer,” said 
Mr. Nally, “had no opportunity to rehearse the multi- 
farious duties connected with such a huge undertaking. 
We marvel that it could be done; but it was done, and 
the service has continued to this day practically without 
interruption, everyone fitting into his or her duties as 
though they had always performed them.” 

He explained that the first long distance commercial 
wireless circuit out of the United States was with Hawaii, 
which was soon extended to Japan. The second circuit 
was with England; the third, beginning in May of this 
year, with Norway; and the fourth, a few months later, 
with Germany, and that it is now planned to start a fifth, 
with France, at the beginning of next month. 

“This nation is today the only country in the world 
carrying on commercial communication by wireless with 
four other nations,” he said, “and the Radio Corporation 
of America is the only company in this country owning 
and operating high power radio stations that communi- 
cate with other countries. In addition it has under way 
the erection of a huge multiple station in the vicinity of 
New York City, which, when completed, will enable it to 
communicate with many other foreign countries, including 
South America. All of this service has been developed 
practically within the year.” 


Mr. Nally expressed the belief that never in the his- 
tory of initial industrial development in any country have 
there been such large expenditures of time and money 
as those called for by the radio art. “The first high power 
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radio stations required the expenditure of millions of 
dollars and verily they were built on faith,” he observed, 
“but the faith which removes mountains justified itself 
in radio, where the obstacles to successful operation were 
stupendous. The pioneers were men of vision and their 
hopes, though great, have been in great measure, real- 
ized.” . 

He viewed the business of international radio com- 
munication as one wholly different from any other scheme 
of communication, in that each nation, by the nature of 
things, is limited to the building of its own station—only 
one-half of the circuit. The other nation must supply the 
complementary station. For the guests—whom he ‘char- 
acterized as the “doyens of communication’—he devel- 
oped the thought that : 

“Any nation, having erected its station with all the 
skill and technical experience at its command, must trust 
in sublimest faith to the other nation to make its station 
a complementary one—and a full complement. To the ex- 
tent that this is done the purposes of both nations shall 
have been accomplished; but, if instead, one station has 
less power or is less efficiently organized and maintained, 
or for any reason fails to meet the full standard require- 
ments of the corresponding station, it renders abortive 
the best plans and the highest skill of the other nation.” 

He stated that, primarily, there must be organization 
with a trained staff and up-to-date apparatus and de- 
vices, and coupled with this there must be the closest and 
most intelligent supervision and co-ordination on the part 
of governmental and private connecting land lines. 

“Tt is not enough to provide stations of the greatest 
power if that power be drained and dissipated by leaky 
and wasteful systems of pick-up and delivery or by slow 
service through the transfer offices of connecting lines,” 
he continued. ‘We all know that many relays, whether 
manual or mechanical, are as brakes on the wheels of - 
trafic progress. A speedy main line circuit contributes 
to minimize delays, but such contribution is in turn itself 
minimized, indeed made abortive, if not adequately sup- 
ported by the feeding and distributing ends of the circuit. 
By eliminating the necessity for inspection and checking, 
and the accounting processes, we reduce delays, disburse- 
ments and waste. 

“Tf the remedy were in the hands of one organization 
it would be easy to place responsibility and bring about 
needed reforms; but, speaking for the Radio Corporation 
as a typical instance, though it constructs its stations in 
accordance with the latest improvements in the art, spar- 
ing neither effort nor money, and though it provide a 
twelve-inch main for traffic, if it must feed it through a 
one-inch pipe at either end, its efforts and accomplish- 
ments are reduced to the capacity of the one-inch pipe. 

“Therefore, I respectfully but earnestly suggest to you 
who control the communication of your respective coun- 
tries, and are in daily touch with the developments in 
every art and every method which are contributing to 
the progress of communication, the imperative necessity 
at this time, when so much is expected and so much has 
already been accomplished in radio, of supplementing its 
great potential possibilities with every improvement which 
intensive study and careful supervision can bring about, 
to the end that every link in the chain of service will be 
of equal strength and all unite to form the highest stand- 
ard of excellence. 

“T suggest, as the most definite and satisfactory plan 
which will bring all connecting companies. into line and 
coordinate their organizations, that we inaugurate a sys- 
tem for the exchange of engineers, supervisors, and even 
operators; thus enabling our staffs to obtain a complete 
insight into the working conditions and the local diffi- 
culties of the station or stations with which international 
communication is exchanged. Fortified by such complete 
understanding we shall be better able to iron out the 
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minor defects which oft-times become very troublesome 
in their cumulative form. 

“The expense of making this exchange can be lessened 
for all concerned by an arrangement under which the 
personnel exchanged would assume definite duties at 
their temporary posts and be carried on the local payroll.” 

Mr. Nally then discussed the human element in radio. 
Is it enough, he said, to have highly skilled engineering 
and research departments constantly engaged in overcom- 
ing mechanical and natural difficulties incident to the 
operation of high power radio stations, calling for vast 
expenditures of time and money and, regardless of cost, 
regularly consigning to the scrap heap the development of 
today for the improvement of tomorrow? He maintained 
that the logic of the case calls for the building up of a 
highly competent, contented and capable staff, where the 
members will feel upon entering the service that it is a 
business to which they can devote their lives and their 
best efforts, with assurances of a fair return in the way 


Keystone Photo 
French Delegates (left to right)—Gen. Ferrié, M. Broin, E. Lane, Lieut. 
Robin, Capt. Franck, and M. Poulaine 


of income during the time they serve and a ‘substantial 
pension to take care of them when, through years or 
other incapacitation, they are unable to work. 

“While I know that in many countries such a scheme 
has been applied, to a degree, perhaps, beyond anything 
that is in practice here,” he added, “I nevertheless have 
the feeling that nowhere has enough attention been given 
to the human element in the vast machinery of communi- 
cation; and before we can expect the full measure of per- 
formance from highly developed apparatus there must 
be an equally developed organization, complete in_every 
part, cooperating with highest enthusiasm and skill in 
every step of the march of progress and improvement. 
In view of the large investment in high power radio sta- 
tions anything short of a coordinating organization of 
trained experts is economic waste.” 

His observation, he stated, had been that the traffic 
has suffered greater delay through physical failure of 
landlines and their operation than from physical failure 
of radio transmitting apparatus, including aerials, and that 
radio service is made or marred by the careless or in- 
competent operator or messenger, or both. 

He explained: “Telegraph service, as I know it (and I 
have been intimately connected with it for forty-five 
years) while perfected to the last degree mechanically, is 
dependent upon the human element for its best expres- 
sion, and while great progress has been made in training 
the operator—and the average operator is capable, and 
conscientious—the messenger boy, alas, is the same un- 
known quantity he was in the beginning, and evermore 
shall be! 

“We should carefully and systematically study ways 
and means to substitute for the messenger a trained man 
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of the type used for the delivery of mails and supplement 
him by all available mechanical devices, such as tele- 
phones, pneumatic tubes and intercommunicating sys- 
tems or automatic recording devices between the main 
office of the telegraph company and the business office 
of the customer, for sending and receiving messages. 

“T am strong in the belief that the ideal telegraph ser- 
vice, wire or wireless, will not be realized until we scrap 
the messenger boy. He is the one antiquated piece that 
remains of the human side of commercial telegraphy. 
The period of his obsolescence is contemporaneous with 
the birth of the first messenger! 

“Having been a messenger, I speak from experience, 
as well as from conviction born of many years of associa- 
tion with the species of the dear, derelict and delayful 
darlings to whom we telegraph people have entrusted the 
star part in the whole drama of service. 


“T do not want, however, to lay all the-stress on scrap- 
ping the messenger,’ he concluded. “I would scrap 
every antiquated, and therefore obsolete, feature of the 
system which has been built on tradition and is ‘still re- 
ligiously followed. In other words, I would match the 
new art of improved apparatus and devices with up to 
date methods of operating same in coordination with the 
new ideas and systems to be regulated by the improved 
human machine.” 

On Wednesday the delegates visited West Point, where 
they were shown the principal points of interest and wit- 
nessed a review by the corps of cadets, 1,200 strong. 
Wednesday night an informal dinner was held at the 
Waldorf in New York. 


The party was entertained on the following day by the 
American Telegraph and Telephone Company in New 
York. 

Some remarkable developments in American long dis- 
tance telegraphic and telephonic communications, as well 
as wonders of research laboratories seeking to improve 
better transmission of wire, phone and radio messages 
were exhibited. 


One of the demonstrations arranged was the setting 
up of communication by wires and wireless between the 
Catalina Islands in the Pacific Ocean and a ship in the 
Atlantic Ocean off the New Jersey Coast. The Catalina 
operator talked to the skipper of the Gloucester over 
4,000 miles of telephone wires and radio distances of 
about 100 miles, while the guests listened in from a din- 
ing room in the Waldorf. 

Each place at the table was equipped with a receiver 
and as Colonel Carty called the roll of the district chiefs 
along the route of the transcontinental line, the guests 
heard each answer and learned from each the distance 
from New York, the local weather condition and the 
local time. As the roll was called a large map hanging 
on the wall was illuminated so that the course of the 


connection across the continent could be followed. 


When the connection with San Francisco had been 
established, conversations were held between the British 
Consul there and a representative of the British Delega- 
tion, between the Italian Consul and a representative of 
the Italian Delegation in the Italian language, between 
a Frenchman and the representative of the French Dele- 
gation in the French language. 

Then the connection was carried down from San Fran- 
cisco to Los Angeles and Santa Catalina Island. After 
the Catalina operator had told the skipper of the Glou- 
cester, who was riding a heavy sea in the Atlantic Ocean’s 
darkness of 11 o’clock, that the sun was just setting off ~ 
California, Colonel Carty cut in with: 

“You, Captain Nichols on the Gloucester, and Operator 
Spiker on the Catalina Islands, are taking part in an 
epochal event in wireless telephony. You are the first 
men to talk to each other from the Atlantic to the Pacific, 
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across the waters of both oceans and the stretches of the 
continent.” 

The two men talked for about four minutes, and then 
Operator Spiker closed up his apparatus to go to supper 
and Captain Nichols to go to bed. Their conversation had 
been hampered somewhat by amateur operators both on 
the Atlantic and Pacific coasts. Static interference pre- 
vented the Gloucester from hearing well, but Catalina 
was able to hear every word with ease. 


By automatic devices of American invention, the con- 


versation was taken off the ends of the land wires and 
transmitted by radio to the ocean stations. The wireless 
distance on the Pacific was about thirty miles between 
wires’ end and the Catalina Island Station. The distance 
between the wires’ end at New Brunswick, N. J., and the 
Gloucester was more than eas miles. 
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The delegates representing the United States included: 
Van S. Merle-Smith, Dr. Walter Wallace McLaren, W. 
W. Andrews, and Walter S. Rogers, State Department ; 
Major General George O. Squier, Brigadier General D. 
E. Nolan, Captain George W. Bicknell and Rear Admiral 
W. H. G. Bullard. The French delegates were: M. 
Broin, General Ferrié, Brig. General L. Collardet, M. 
Poulaine, M. de Lapradelle, Captain Franck and Lieut. 
Robin. The Italian delegates included: Commandatore 
N. Mirabelli, Colonel Marquis Vittorio Asinari di Ber-. 
nezzo, Colonel Bardeloni and-Commander Raineri Biscia. 
The British delegates were: F. J. Brown, Major General 
H. K. Bothell, R--A:.C. Sperling): Lieut..Col. BAG tease 
diner, C. B., Lieut Col. Mackworth, Gy M-G.; Do SiGe 
Lieut. Commander E. W. M. King, Commander L. Rob- 
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Universal, Honeycomb and Lattice Coils 
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THe Twetrta AND Last Cori 
For layout scheme of semi-manually wound coil, 
figure 33. 
The given data are: 


P=4’: Ge=10* or .173-radiansey4 D116" 21S 
14° 
k,e=25” ; s=94—_. 
19 
18° 
We Te qatcts deduce -—v=18—— or 19° approxi- 
19 
mately. “m=-10; n—40: b= t=32,50": 
From 13A, w=K, sin G.-—P=4.35”—.4=3.95". 
(P+D)  .56 


From 19 B, @,=sin? = =.0224 radian. 
Ie 25 
cos 6, approximately=1. 
From 20-B, ¢=G+0=.173+.022=.195 radian or 11.2° 
approximately. 
From 6 C; M2=i,,i—(P+-D)) esemp== 50 cse 11:22 == 2 87 
From 14 By lan Ke'cos: Gas 9S oa 
360 ine 
From 14 B, d<=——— 
Ti, We 
N. B. We do not use d,—d,.—t to get F, directly, as 
in ordinary machine-wound coils. We get, however, Kn 
from K,, first using 4C to get 
L=K,, cos 6+(P+D)¢ approximately K,,cos 6 
=K,, very closely in this case 
dz 175222556 
=—25<=— 
d. 17.5 
Hence L215"; 


=e 


Bute WK. 2 a 


SVu 
% 30X10.5X4X21.5/95 
8 


From 5C, F,=30 myL/s+ 


=285 approximately. 
3.95 
From 8B, H=2w/m=——=.79", 
5 


Hence c=approximately 5 which is a good value. 
din 
From 7B hna=H cos Gn=approximately H cos G-——. 
d. 
79 cos 8.8°=.78" approximately. 

N. B. At the outer layer the factor h, would be just a 
shade greater than h, or .78-+-”. In figure 37 there is 
shown the reason why the special length M=layu, allows 
the wires to leave the pins at lower levels so that they 


only touch on the “outer” side, whereas at the outer level 
of diameter, d., all the wires A, B, C, etc., touch all the - 
pins on both “inner” and “outer” sides. 


The preceding results have been mostly obtained with 
“cross-step” or simply * ‘step” lattices rather than with 
cross-spiral or simply “spiral” lattices. 

In step lattices in general, the advance cannot be 
greater than the swing; i. e., half the pitch. This 
ultimate case is obtained when the swing is 360°, the 
pitch 720° and the advance 360°. The coil has now, 
however, taken the structure of the simplest case of a 
spiral lattice. | 

In all spiral lattices the pitch is a multiple of 720° or 
more. If of 720°, we have a spiral. “uni-lattice?; si 
greater, and obeying lattice laws, we have a cross-spiral 
multi-lattice, as in the. staggered cross-step multi- 
lattices. 

It is theoretically a gain to reduce the distributed 
capacity of the lower “layers” of a dattice coil, by 
artificially separating these layers by “low loss” 
dielectrics, such as for example an insulating “lattice 
layer” or by using several shallow separate lattices. 
Generally speaking, this does not pay for receiving coils 
after the radius of the coil layer has increased more 
than about 30 per cent of its initial value. The average © 
diameter of the two “levels’ composing the lattice 
“layer” is understood, when taking the radius or diameter 
of a “layer” in a lattice coil. We thus get the true value 
of sin’G,, from dy. 


This added insulation not only decreases the capacity 
by increasing the rate of change of G between layers— 
which is one factor determining the smallness of the dis- 
tributed capacity—but it reduces the extra capacity due | 
to the effect of the increased value of the potential 
gradient between layers at the lower “‘levels.” 


There is another factor, which operates to produce a 
very slight reduction of capacity in the outer layers and 
which, therefore, naturally reduces the relative efficiency 
of the inner layers. It is the fact that with a given 
number of turns per layer, m, and hence a given spacing 
H=2w/m for a given width, w, the actual wire separa- 
tion, b, becomes slightly greater (=H cos G) for the 
outer layers. This reduces the distributed capacity in 
any given level. The change of G principally affects the 
distributed capacity between levels by contrast. 

The rate of change of tanG is of course inversely pro- 
portional to the square of d, as shown in figure 35, hence 
the relatively greater influence of the lower.levels in 
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reducing capacity—other things being equal. In like 


manner G itself varies as the function or less 


Vd?+1 
rapidly than tanG varies. 

Since the inner layers in general contribute for a given 
inductance a disproportionate amount of capacity, it is 
evident that a more efficient coil electrically might be 
designed on the basis of a varying width with change in 
diameter as shown in figure 38. The cross-hatching 
shows the wiring section which is simply enlarged along 
the straight lines Cl, C2, C3 and C4. There is nothing 
to prevent winding-pins as shown in figures 33, and 37 
from being arranged on the elements of right circular 
cones. 

By grading the size, axial spacing and swing angle of 
the wire in several separate flat sections of a coil where 
t 
—=3 to 6 a further improvement is possible, though a 
w 
costly one from a commercial standpoint. Handwound 
lattice coils are commercially unprofitable except in large 
sizes and relatively few turns for loop-work. 

We may also note the fact that the adjacent levels have 
less mutual capacity as the angle between them, which is 
double the swing angle G, increases. We have discussed 
the change of G between similar steps at various levels, 
but it must be remembered that the direction of similar 
adjacent levels changes suddenly by the angle 2G. We 
have seen how alternate levels make a slight change AG, 


wk, 
which is proportional to f+ (G)=" View ne 
Both these changes, favorable to low capacity at the 
t+ 
bottom layers with — varying between three and six, 


are partially offset by the low inductance per unit length 
in this part of the coil. 

It is evident that if the two cross-steps spanning the 
pitch-arc, pz, could be at right angles the coil would have, 
in one respect, the lowest distributed capacity possible. 
Doing this, however, with the old law 2s=p in control, 
wastes wire. In figure 39 we change this law but keep 


Pp 
the fundamental law—=m. 
Vv 
In figure 39 the second step k, is at right angles to the 
first k, but is as short as possible. This type of coil may 
be wound by machine or as in figure 33. 
We have s,+s,—=p 
Vase W / Losi 
Lao escG, 
If G is less than 3° the wasted wire kx» is negligible. 


LIMITATIONS OF LATTICE CoILs. 

Lattice coils have their engineering limitations just 
as bankwound coils have. These limits are reached when 
the dielectric losses in insulation are more than in a 
bankwound coil. 

By separating each “pattern layer” of a lattice coil 
by at least three times its own radial thickness the die- 
lectric losses and capacity may be reduced. These losses 
are very appreciable at low frequencies and unless the 
coil is specially designed it may not be suitable for 
eliminating interference by sharp tuning. They are use- 
ful for external high impedance rejector circuits to bal- 
ance internal impedances in tube radio engineering. 

It is not sufficiently realized that sharp tuning is se- 
cured in a coil at the expense of its electrical flexibility, 
so necessary in wireless telephony. In other words, a 
small decrement does not allow a wide band of frequen- 
cies to be almost equally well transmitted. In modulating 
such a circuit the time constant may be so large that the 
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voice is followed with serious distortion by the amplitude 

of the carrier waves. This amplitude can only change 
1 aie 

of its value in 

2/2 R 
and R is in ohms. 

A_U. S$. 1500 bi-lattice coil would have a time-con- 
stant in the neighborhood of .002 second. If the note C 
with 256.12 cycles per second were sounded, it would 
be distorted in a transmitter or receiver by the above 
coil whenever efficient conditions of modulation were im- 
posed. Fortunately the higher components of the voice 
or audio current are also the weaker and in most cases 
the action of the coil’s time constant in limiting the 
rapidity of modulation is taken care of. Radiotelephone 
and radiotelegraph critics differ widely on the above 
points. 


to seconds where L is in henries 


FLEXIBILITY AND ExactTN&SS OF SYSTEM 


The writer hopes that his efforts to give precision to the 
somewhat vague ideas on the nomenclature and factors 
used in classifying universal coils may be helpful in 
calling attention to the elements and principles involved 
in the production of these coils. 

All repeated cell pattern coils, which are universal 
wound, no matter what the pitch, are called lattice coils. 
As an aid to consistency in definition there may be con- 
sidered to be two families of lattice coils. 

lst—Cross-step lattices or lattice coils proper ; 

2nd—Cross-spiral lattices like that shown in figure 19 
(August AcE) which are not in practical use to any extent 
as yet, but are distinctly “promising.” 

In this classification either of these forms, if its suc- 
cessive “turns” are “staggered,’ may be called a “bi- 
lattice,” “tri-lattice” or “multi-lattice’” coil, and if every 
lattice staggered winding is throughout kept separate— 
i. e., has its own terminals—we may have a radio 
frequency transformer of a 1-to-1 or greater ratio when 
we unite several lattices into a single secondary. 

To illustrate the flexibility of this system of classifica- 
tion let us consider a coil combination with six staggered 
windings made from the chart of figure 8. 

This consists of six lattices, each of which when 
finished has its own terminals, at OL-OR, 2L-2k, 4L-4k, 
6L-6R, 8L-8R, 10L-10R and 12L-12R respectively. 
These will be called, for brevity, lattices A, B, C, D, E 
and F. 

These sections taken together in series, constitute a 
sextuple lattice, or if you like Greek, a “hexa-lattice.” 
Cut them between C and D and we have A, B, C and 
D, E, F, each as tri-lattices, and the whole combined 
arrangement is now a 2-wire, “tri-lattice.’”’ Then restore 
the original arrangement leaving out lattice A, and see if 
you can accurately classify it under the old system—or 
rather lack of system. You can scarcely name it. 

Under the above system, however, we can call it a 
“two-wire,; one-to-five lattice’ or a “one-to-five lattice 
coupler.’ For the practical man, with no particular 
leaning toward the classics, there is no need to call the 
combination B to F, a “penta-lattice” coil. He may just 
let it go as a “5-lattice” coil or simply a “5-lattice.” The 
above remarks apply. to cross-step lattices, but are equally 
true in principle for cross-spiral lattices; since these can 
be staggered if desired. Thus, we can have a ”3-wire,’ 
spiral “bi-lattice’ or a “3-wire,” step “bi-lattice.” 

The writer is conscious of the superior claims of the 
word “helical” versus “spiral” in the above classification, 
but only academical purists need quarrel about the 
geometrically rigorous use of these words, or the associa- 
tion of “uni-” with “bi-” or “sexa-” with “hexa,” as pre- 
fixes for engineering terms. These strange etymological 
bed-fellows, even though inheriting Latin and Greek 
animosities, are after all, in the engineering trenches for 


work and not dress parade! 
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A Static Preventer 


AN improvement in his apparatus designed to prevent 

static interference has been worked out by Roy A. 
Weagant, applicable to the system he developed in 1917, 
when he called attention to the fact that, whereas signal 
waves travel in a horizontal direction, and therefore af- 
fect successively the two parts of a divided antenna or 
collector disposed in the line of propagation of such 
waves, static waves affect the two parts of such an 
antenna simultaneously, and appear to be propagated in 
a vertical direction only. 
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Buried in the Earth 


of any kind supported immediately above the ground, as 
shown in the drawing. sale 
Referring now to the modified apparatus shown in fig- 
ure 2, this is in general the same as that shown in figure 
1, except that the collector consists of a single coil 3 


vertically disposed in the line of the signal waves to be © 


received, instead of a number of coils as shown in figure 1. 
The ends of the coil in this modified arrangement are 
connected to the oscillation transformer 4, the secondary 
of which is connected to the vacuum tube of receiver 9, 


Be Roe 


“woos 
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Figure 1—A diagrammatic view of the receiving station 


The new invention is based on the further observation 
that the force or effect of static disturbances is very great- 
ly diminished beneath the surface of the earth, whereas, 
horizontally traveling signal waves, such as are now com- 
mercially used in radio, penetrate a substantial distance 
below the surface of the earth with small diminution in 
strength. In order to make practical use of these observa- 
tions the receiver including the antenna or collector is 
placed beneath the surface of the ground, and to further 
protect it from atmospheric disturbances, the surface of 
the ground above the receiver is covered with a metallic 
screen. 

Figure 1 is a diagrammatic view of the receiving sta- 
tion. A divided collector is shown associated with re- 
ceiving and detecting apparatus. Figure 2 is a modified 
receiver in which a single collector is employed. 

Referring in detail to the apparatus shown in figure 1, 
1 is a chamber beneath the surface of the ground. Within 
this chamber there is disposed a divided collector having 
two coils disposed in a single vertical plane in the line of 
the signal waves to be received. The ends of the coils 
are crossed and conductively connected so that a horizon- 
tally-extending portion of one collector opposes a similarly 
placed horizontal portion of the other collector. In the 
leads from each collector are variable capacities 19 and 
variable inductances 20, one of the inductance coils sery- 
ing as the primary of a coupling transformer, the second- 
ary of which is connected in the circuit of a detector— 
the one shown being a receiver of the vacuum tube type, 
comprising a vacuum tube 9 and an energizing battery 13. 
As this receiver and its mode of operation are now well 
known, it need not be described in detail. 

A metallic conducting screen is disposed on the surface 
of the ground above the receiving apparatus just de- 
scribed, this screen being grounded at a large number of 
points. This screen may take the form of a net work of 
wires resting directly on the ground or a metallic screen 


‘which is the same type referred to in connection with 
figure 1. The arrangement shown in figure 2 likewise 
comprises a screen disposed along the surface of the 
ground. ; 

It will be apparent that the effects of atmospheric dis- 
turbances in both arrangements will be greatly reduced 
by reason of the fact that the collectors are beneath the 


Figure 2—Modified receiver in which a single collector is employed 


surface of the ground, and from the fact that the appa- 
ratus is protected by a conducting screen against disturb- 
ances propagated in vertical directions. In addition, the 
arrangement shown in figure 1, embodying the principle 
of earlier developments, still further eliminates the effect 
of static disturbances by the use of divided collectors. By 
reason of this arrangement static disturbances which suc- 
ceed in penetrating the earth are balanced out or can- 
celed. That is to say, impulses set up in the collectors 3’ 
simultaneously, as by static disturbances, are made to op- 
pose each other, whereas oscillations set up by signal 


waves being out of phase, act cumulatively on the detec-. 


tor. While the collectors have been shown inclosed in a 
chamber beneath the surface of the ground, it has been 
demonstrated that they may be buried in the ground, 
and successfully operated. 
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The Production and Control of Radio 
Frequency Oscillations 


A SYSTEM for the production of radio frequency con- 
tinuous electrical oscillations and a method of con- 
trolling the amplitude of these oscillations has been de- 
veloped by Dr. Alfred N. Goldsmith. He refers to the 
production of radio frequency continuous oscillations by 
use of the pliotron, noting that in order to utilize such 
oscillations for radio telephony, it is necessary to modu- 
late or vary the amplitude of the oscillations supplied to 
the radiating system in accordance with variations in the 
signaling current. Also that a pliotron may be used to 
advantage as an amplifier of variable currents by reason 
of its property of being operable at high voltages. His 
system is one in which pliotrons are used for supplying 
modulated radio frequency currents to a radiating sys- 


The anode and grid of the master oscillator are connected 
to a circuit which comprises an inductance 5 and a vari- 
able condenser 6 by means of which the circuit is tuned 
to the frequency of the oscillations which are to be pro- 
duced. Energy for the operation of the master oscillator is 
supplied to the plate circuit by the direct current generator 
7 which is connected to the cathode and anode, the cath- 
ode being grounded at 8. Condenser 9 prevents the direct 
current component of the plate current from flowing 
through inductance 5. An inductance 10 in series with 
the generator and a condenser 11 in parallel therewith 
serves to smooth out any irregularities in the current sup- 
ply and a-choke coil 12 which is termed a “radio fre- 
quency choke coil” prevents the radio frequency compo- 


Figure 1—Circuit diagram of the system for the production and control of radio frequency oscillations 


tem, and he provides a circuit arrangement in which a 
single source of energy may be utilized for supplying the 
operating current or potential for a number of pliotrons 
which are used for different purposes. 

In practice, a pliotron is used for producing radio 
frequency oscillations, an oscillating potential obtained 
from this oscillator is impressed upon the secondary of a 
transformer which is connected to the grid circuits of 
a number of pliotrons connected in parallel in order to 
produce an amplified radio frequency current which will 
supply the desired amount of energy for the operation 
of the radiating system. The radio frequency potential 
which is supplied to the grid circuits of the amplifiers 
is modulated by means of another pliotron whose plate 
circuit includes the transformer secondary. The resist- 
ance of the modulating pliotron is varied by varying the 
potential of its grid in accordance with variations in the 
signaling current. As the resistance of the modulating 
pliotron is varied a variable amount of current is caused 


_ to flow through from the transformer secondary and the 


potential across the secondary is varied accordingly. As 
a result, the current output of the amplifiers will vary 
in accordance with the variations in the signaling cur- 
rent. In order that a single source of current may be 
utilized for heating a number of filaments of the dif- 
ferent pliotrons the system is arranged in such a way 
that one terminal of each such filament is at earth po- 
tential. This arrangement also enables a single source 
of energy to be utilized for supplying the operating cur- 
rent for the oscillators and for the power amplifiers. 

This will best be understood by reference to the fol- 
lowing description taken in connection with the accom- 
panying drawing. 

One pliotron is employed for producing radio fre- 
quency oscillations, and is termed the ‘“‘master oscillator.” 


nent of the plate current from flowing through the genera- 
tor. It has been customary heretofore to regard any 
large inductance as a choke coil for radio frequency cur- 
rents. All inductances however, have distributed capacity 
between the turns which may be considered as a condenser 
in parallel with the inductance. This capacity will serve 
to by-pass a considerable amount of radio frequency en- 
ergy unless the capacity is such that the natural period of 
the coil resulting from its inductance and capacity is ap- 
proximately equal to that of the frequency which is to be 
choked out. If the coil is so designed, it will act as a 
high impedance to the desired radio frequency currents. 

The cathode of the master oscillator is connected to a 
point 13 in the inductance 5 which point may be varied 
as desired in order to obtain most efficient operation. It 
will usually be found desirable to apply to the grid a 


definite potential with respect to the filament in order to 


adjust the normal current through the pliotron to a point 
on its operating characteristic which will be most favor- 
able for its operation. This potential, usually negative, 
may be obtained from the battery 14, a radio frequency 
choke coil being included in the circuit to prevent radio 
frequency currents from flowing through the battery. 
The condenser 16 prevents the short circuiting of battery 


14 through inductance 5. The direct current generator 


17 with an inductance 18 in the series therewith furnishes 
current for heating the cathode of the master oscillator 
and also for the cathode of the other pliotrons. 

The inductance 5 forms the primary of a radio fre- 
quency transformer, one end of the secondary of which 
is connected to the cathodes of a series of amplifying 
pliotrons 20, 21, 22, which are all connected in multiple. 
While only three pliotrons are shown thus connected, as 
many may be used in this way as may be necessary to 
secure the desired output in the radiating system. A suit- 
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ably selected point 23 in the secondary 19 is connected to 
the grids of the amplifiers through a condenser and a 
resistance. The grids of these amplifiers are maintained 
at a definite potential with respect to the cathodes by 
means of a battery and a radio frequency choke coil in 
series therewith preventing radio frequency currentsfrom 
flowing through the battery and the condenser 24 prevent- 
ing the short circuiting of the battery through secondary 
19 of the transformer. Without the resistance there is a 
tendency for the amplifiers to oscillate at an audio fre- 
quency or to oscillate at radio frequency because of the 
internal capacity coupling of the pliotrons between the 
electrodes. The resistance 25, however, effectively pre- 
vents the setting up of these undesirable oscillations. 


The generator 7 furnishes current for the operation of 
the plate circuits of the amplifiers and the anodes of the 
amplifiers are connected through a condenser and a vari- 
able contact to inductance 29 which is in circuit with the 
antenna. By connecting the plate circuit of-the amplifiers 
to the antenna in this way a definite best impedance may 
be secured as a load on the amplifiers. It has been found 
that the amplifiers operate most efficiently when the im- 
pedance of the load circuit has a particular value, this 
value depending upon the characteristics of the amplifiers. 
Since the antenna system as a whole may not have the 
desired impedance only enough of the antenna impedance 
is included in the load circuit to give the desired value. 
It will, of course, be apparent, that the output of the 
amplifiers may be supplied to other load circuits than an 
antenna if desired. 


The output of the amplifiers is a function of the voltage 
impressed upon their grids from the transformer second- 
ary 19, this voltage being due to the alternating current 
of radio frequency produced in inductance 5. If the 
transformer secondary be shunted by a variable resistance 
the voltage across it will vary as a function of the value 
of the resistance. For a very high resistance the voltage 
will be practically the same as for an open circuit and the 
output of the amplifier will be a maximum. For a short 
circuit the input voltage and high frequency output of the 
amplifier will both be zero. For intermediate values of 
resistance the amplifier output will depend upon the par- 
ticular value of the resistance. 


A pliotron is employed as a variable resistance shunt 
to the transformer secondary 19, the resistance of the 
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pliotron between cathode and anode being a function of 
its grid voltage. When this voltage is highly negative 
with respect to the cathode the resistance is very high. 


As the grid voltage is made less negative or even positive 


the resistance becomes correspondingly smaller. A defi- 
nite operating potential may be supplied to the grid of 
pliotron 31 by means of the connection 32 to a battery 
through the radio frequency choke coil. This pliotron is 
termed the “modulator.” 


In the system illustrated, the potential of the modula- 
tor grid is varied in accordance with the variations in a 
telephone current produced by the telephone transmitter 
which is included in a local circuit with a battery and the 
primary 36 of an audio frequency transformer. The tele- 
phone current thus produced is amplified by impressing 
the potential of the transformer secondary 37 upon the 
erid of a pliotron-amplifier 38. Current for the operation 
of this amplifier is derived from a battery through the 
connection 39. The plate circuit of amplifier 38 includes. 
the primary of a transformer, the secondary of which is 
in circuit with the grid of modulator 31. The grid of 
amplifier 38 is given a definite operating potential by 
means of a battery. By this arrangement the potential of 
the grid of modulator 31 is made to vary in accordance 
with variations in the telephone current. The resistancé 
of the modulator and hence the radio frequency potential 
applied to the grids of the amplifiers and the output of 
the amplifiers are, as a result, all varied in accordance 
with the variations in the telephone current. Radio fre- 
quency choke coil 43 prevents the alternating component 
of the amplifier current from flowing through the gen- 
erator. 


It will be noted that the modulator is connected across 
all of transformer secondary 19 while only a portion of 
the secondary is connected in the grid circuits of the am- 
plifiers. This arrangement may be reversed if desired | 
or both connections may be made to the same point in 
secondary 19. The object of varying the points of con- 
nection is to secure the most efficient operating voltages 
for the modulator plate circuit and the amplifier grid cir- 
cuits. It will usually be found desirable to connect the 
circuits in the manner indicated, as by this connection the 
modulator plate circuit will operate at'a higher voltage 
than that applied to the amplifier grids and this condition 
will be most suitable for efficient operation. 


A Double-Anode Rectifier and 


-Generator 


JOEN, SCOTT-TAGGART writes from London de- 

scribing a vacuum tube for rectifying alternating or 
oscillating currents. Two cylindrical anodes (figure 1) 
surround a common filament. This construction is for 
receiving and radio telephony circuits. The second figure 


Figure 1—The cylindrical anodes surrounding a common filament 


illustrates a circuit for the production of high voltage 
direct current from alternating current which is fed into 


the primary of a step-up transformer having two second- 
ary windings 6 and 7. The alternating currents in these 
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Figure 2—Circuit of the double-anode rectifier 


windings give the anodes 13 and 15 potentials of different 
signs with respect to the filament at any given moment. 
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The electron current from the filament flows to the anodes 
13 and 15 in turn, but always charges the condenser 10 


—— 
= 


Figure 3—Circuit using a modified tube 


in the same direction. This condenser acts as a reservoir 
of the high voltage direct current and has a capacity of 
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several microfarads. The load 11 will usually be the 
anode circuit of a high-power three-electrode vacuum 
tube. The point 18 will be positive and 17 negative. In 
the figure the filament is also shown heated by alternating 
current through a step-down transformer 2. By means of 
this vacuum tube both half-cycles of alternating current 
are utilized. The electric current from the filament passes 
almost wholly to the operative anode, so that no wastage 
occurs. The vacuum is identical for both anodes and the 
construction is much cheaper than that of two separate 
rectifiers. 

Figure 3 shows a circuit in which a modified tube is 
used. A grid common to both anodes is now inserted and 
controls the electric current flowing to the operative 
anode. The figure illustrates a continuous wave trans- 
mitter which employs alternating current and a single 
tube as described. The rectified direct current passes 
through 15 to which a coil 17 is coupled. The result is 
that the tube will generate almost pure continuous waves 
without a separate rectifier. A tapping 9 is taken from 
the midpoint along 7, an alternative arrangement to using 
two secondaries. The air chokes 10, 14 and 11 protect 
the transformer. Signaling is accomplished by the key 
6. The other details will be readily understood. 


A New Generator for the 
Heterodyne 


M ARIUS LATOUR, of Paris, has developed a gen- 

erator for producing sustained waves of very low 
intensity for use.in the receiving apparatus of the hetero- 
dyne or beat system. 

Although the principle of this system was indicated 
some time ago, it has been carried into practice only ‘when 
it has been found possible to produce undamped oscilla- 
tions with a local generator occupying only a small space 
and of irreproachable regularity of working. Meissner 
suggested such a generator by employing a suitable con- 
nection and a lamp with three electrodes such as the 
vacuum tube. 

A primary object of the Latour apparatus is to provide 
a small local generator of low power undamped waves 
equivalent as regards simplicity in its construction and in 
its setting to work to the Meissner generator. The metal- 
vapor tube with incandescent filament is employed in com- 
bination with an oscillating circuit. 


The new device operates well in practice for the very 
low intensities of oscillation that are required in the he- 
terodyne system, and provides a solution of the difficulty 
of obtaining undamped oscillation of all frequencies with 
the necessary stability. It is to be observed that these 
oscillations are obtained without there being an arc from 
the anode to the cathode, and that this working must not 
be compared with that of a Hewitt or Wehnhelt arc. 


Figure 1 shows how the metallic mercury serves as the 
vapor emitting metal and as the anode, and figure 2 
shows how the vapor emitting metal is arranged within 
the bulb, but a separate metal plate serves as the anode. 
Referring to the drawings the apparatus comprises a bulb 
exhausted of air containing filament made incandescent 
by a source of current. 


As is shown in figure 1, there is placed inside and at 
the bottom of the bulb a small body of mercury. The 
filament when incandescent acts as a cathode and the body 
of mercury serves as an anode, the voltage of a source 
of current being applied between the two electrodes, with 


the interposition of an impedance which may be a resist- 
ance or inductance or a combination of both resistance 
and inductance. 

It has been experimentally verified that the characteris- 
tics of the discharge in the mercury vapor are, under 
these conditions, those of the arc, viz: that the voltage 
between the cathode and anode diminishes when the cur- 
rent increases, that is to say, the apparatus behaves like 
a negative resistance. 


figure 1 Figure ? 


Figure 1 shows mecury acting as the vapor emitting metal and anode, 
Figure 2 has a separate plate for the anode 


Sustained waves may therefore be obtained in the 
branched circuit, comprising an inductance 7 and a ca- 
pacity 8, as shown in the drawing. Instead of a-body of 
mercury the same results may be obtained by arranging 
in the bulb either a small amount of amalgam or metals 
emitting vapors, for example calcium. In figure 2, 9 in- 
dicates this amalgam or vapor emitting metal. It is 
necessary in this case to add to the generator an anode, 
having a function analogous to that of the plate in cathode 
generators. 

An important question in these mercury vapor lamps 
is to insure the constancy of the characteristics of the dis- 
charge. For this purpose, any suitable form may be given 
to the bulb and to the electrodes, and the bulb may fur- 
thermore be heated externally, for the purpose of keeping 
all the volume in which the discharge takes place at a 
constant temperature. 
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A Sensitive and 


T° the radio amateur attending college or training 
school or one who is frequently away from home, the 
question of the practicability of including an efficient, but 
necessarily light and compact receiving set, in the travel- 
ing trunk, presents itself.. Many highly efficient and very 
complete receiving sets are installed in the home stations, 
but comparatively few readily lend themselves to 
portability. With this in mind, the writer endeavors to 
present herewith a design for a marvelously efficient 
portable set which takes up little space and weighs but 
a few pounds. The design follows the popular trend 
toward the panel type, and is strictly up to date. A 
receiver of this type, may, after serving as a portable set, 
be erected at home, making a very desirable permanent re- 
ceiver for practical work. Such a set may be fully con- 
structed in half a day, as all the parts are standard 
articles, and no machine work other than drilling is re- 
quired in the construction. 

The first step is the construction of a suitable cabinet 
to house the apparatus contained on the panel. A very 
good type is merely a square box with an inside dimension 
of eight by nine inches, by six inches deep. Three six- 
teenths or half inch stock is recommended, and may be 
either stained and varnished hardwood, or what is more 
practical for portable sets, a cheap soft wood, treated with 
several good coats of black enamel, which presents a neat 
business-like appearance. A small block of wood, half or 
three quarters of an inch square by a length sufficient to 
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View of the cabinet and complete panel layout 


come within three sixteenths of an inch from the outer 
edge of the cabinet should be secured to the four inside 
corners by screws or glue. These form a simple and 
effective means of support for the panel, and are clearly 
shown in figure 1. If the builder is not handy with car- 
penter tools, such a cabinet may be constructed by a cab- 
inet maker for a small sum, and finished by the builder. 

The panel itself is of polished Formica or Dilecto, size 
8 x 9 inches and three sixteenths inch thick. This may 
be secured, accurately cut to this size, with nicely finished 
edges, from Sears Roebuck and Co., who stock it as a 
standard size. Four holes are drilled, one in each corner, 
located to strike the middle of the supporting block 
secured inside the cabinet, when the panel is in position. 
These holes should pass a 34-8 wood screw, préferable 
nickel plated round head to match the balance of the con- 
trols. 

The tuning coils are of the well known Tresco type, 
which are advertised in THE WIRELESS AGE, and one par- 
ticular advantage of this outfit is that it is equally adapted 
to all waves from 200-meter amateur length, to 20,000 
meter long distance undamped. The experimenter may 
purchase the coils separately for the Tresco tuner, boxed 
in a small wooden container, waxed, tapped and marked, 
at a very reasonable amount. In buying, he should be 
governed by the wave-length range desired, there being 
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Compact Portable Receiver 
By Howard S. Pyle 


three sizes of these coils. The container which holds the 
coils, is mounted in the center of the panel near the rear 
top, and leads connected to two five point switches, one on 
each side of the upper part of panel. Two brass angle 
brackets do very well as mounting brackets for the coils. 


Three variable condensers of .001 microfarad capacity are . © 


required with this set, using the Tresco hookup, which is 
furnished with the coils. These may be of any of the 43- 
plate popular make panel type of variable. For conven- 
ience in ordering, they may be obtained also from the 
Tresco agency, with the additional advantage of being 
supplied in knock-down form for assembly by the pur- 
chaser, which represents quite a saving in cost. 


The variables may be mounted on the lower part of the 
panel, two being placed, one on each side of the lower 
part, in line with the centers of the five point switches, 
and the remaining condenser being mounted in the middle 
of the panel. The knobs, pointers and scales are furnished 
with these condensers, and are readily secured in place on 
the front of the panel. 

No work further than drilling the necessary holes and 
assembling the condensers and mounting is required in the 
construction of the set, and the hookup, being simple, can 
be effected in half an hour, easily. All connections should 


‘be made with number 14 bare copper (aerial wire) and 


soldered. For appearance sake, the connecting wires may 
be enameled black after soldering in place. 


Four binding posts are mounted near the bottom of the 
panel, two under each of the lower condensers. The left 
hand pair connect to aerial and ground, and the right hand 
pair to the audion control cabinet. An extra binding post 
is provided in the middle of the lower edge of panel, 
which connects to the plate of the audion bulb, to produce 
the necessary oscillations. Usually a connection from this 
post to the phone post of audion cabinet which connects 
with the plate, will serve very well. 


The complete layout. of the panel is shown in figure 2: 


No audion controls or mountings have been incorporat- 
ed in this design, as it is intended to offer an opportunity 
to use any existing audion panel which the builder may 
have. It is also generally conceded that the circuits func- 
tion better with the audion controls entirely separate from 
the tuning apparatus. 

It will be noted that no coupling arrangement is re- 
quired, the coils mentioned having been pre-adjusted to 
the most’efficient degree of coupling before being sealed 
in. This, of course, considerably simplifies the construc- 
tion. 


A single wire antenna, thirty or forty feet high, and a 


_ hundred or so feet long, is ideal for use with the above 


described set. Using the 20,000 meter coils in its con- 
struction, it will be found possible to copy the European. 
as well as all domestic arc stations, and several of the 
long distance, high wave sparks. 


With the 3,000 meter coils, commercial and navy traf- 
fic pounds in, and the shorter wave arcs will be heard. 
The 200-meter coils are particularly adapted to amateur 
reception, but are very efficient on 600 meters also. 


The writer has built several of these sets for local per- 
manent use, and they are giving the greatest satisfaction. 
Their chief advantages are extreme simplicity, which 
tends to greater efficiency and less constructive troubles, 
and their total immunity from damage. In transporting 
such a set as in the case of portable work, no harm can 
come to it from rough handling, other than the possible 
slight bending of condenser plates, which is easily rem- 
edied. Such a set should be ideal for the boy scout camp 
and all outdoor activities. 
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Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 


A Wireless Telephone Set 


By Edward T. Jones 


E are all aware of the advance- 
ments brought about in this new 
field. However, in one particular class, 
wireless telephone sets are still very 


general line of wireless telephone cir- 
cuits. 

A complete list of parts required 
is given below: 


scarce. This alludes to the amateur 
class. 

It is a known fact that transmission 
of speech by this method is possible 
over several thousand miles com- 
mercially, but where amateur radio- 
telephony is concerned, it has not been 
possible, to our knowledge, over a dis- 
tance of more than several hundred 
feet. In most cases, the induction 
system has been employed, which, of 
course, is not guaranteed for any 
great distance. 

It appears at first, that there must 
be something terribly complicated with 
the mechanism and apparatus em- 
ployed in amateur work. This condi- 
tion does not exist and it is really 
gratifying to know from experience 
that this word “complicated” can only 
and must be applied to the larger ex- 
pensive commercial sets. The amateur 
transmitter explained herein  cer- 
tainly is out of the complicated class 
and any one with screw driver, pliers, 
wire, and a few accessories found in 
- the “Bugs” junkshop will suffice. 

The panel is of bakelite 8’x9”"x%”, 
a very small affair indeed. Angle sup- 
ports made of brass are employed in 
preference to the usual box casing. 
This permits one to have the various 
parts under observation at all time; 
which will be found necessary when 
employing apparatus of this type in 
an experimental stage. It makes pos- 
sible experiments which otherwise 
could not be made. These, of 
course, will be worked out along the 
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1 A Battery rheostat, panel 
jeataybay aba \*ctheer am Range wane 1.60 

1 Piece cardboard, 4.5” dia. 
Die tiae aaa Eee ee 10 

200 Feet Litzendraht 20 strand 
No. 38 enamelled wire... 2.50 

1 Piece cardboard 3.5” dia. by 
LeglOUi eae wct, ante te = cal 05 
$8.40 


This does not include the A and B 
batteries, nor does it take into consi- 
deration the audion bulb. These, of 
course, are absolute necessities and 
are not permanently attached to the 
panel and are not described herein. 


- They are in other words, “replaceable 


articles”. 


Figure 1—Panel layout and connections 


1 Bakelite panel 8’x9"x%”...$ .75 
1 Audion socket, 4 prong.. 


2 Switch contact arm blades, 


ea. .50 
30 Contact points 
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1.50 


INDUCTANCE UNITs 
Litzendraht is employed through- 
out, in both the windings and the wir- 
ing of the panel. Twenty strands of 
number 38 enamelled with one cotton 
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covering over the strands is employed. 
This was purchased from Sears & 
Roebuck, Chicago, Ill., as were the 
remainder of the parts employed on 
the set. 

The inductance unit which is em- 
ployed for tuning the circuit to certain 
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inductance unit which goes to the plate 
is connected to the binding post just 
under the antenna post on the lower 
left hand side of the panel and the tele- 
phone transmitter or carbon trans- 
mitter is connected in series with this 
post and ground. Across these two 


Figure 2—Elementary 


wavelengths and also providing auto- 
coupling has fifteen taps taken off as 
follows: 5,5,5;5,, 10,10,10, 10,1020; 10; 
10,10,10,10. These are brought to 
two sets of contact points on either 
side of the panel as shown in figure 1’ 
and more clearly shown in the ele- 
mentary diagram of connections figure 
2. The left hand switch with its con- 
tacts is termed the wavelength or tun- 
ing switch, and that on the right the 
coupling switch proper. 

The inductance unit terminal tuning 
with its coupling switch is mounted 
behind the panel as shown in figure 3. 
This permits the coupling coil to be 
placed in the end, off which tap num- 
ber 1 has been taken, and at the same 
time allow for a suitable shaft with 
hard rubber handle to protrude from 
behind the panel to control the degree 
of coupling. 

The coupling unit has but ten turns 
of the same Litzendraht cable men- 
tioned above and serves as an induc- 
tive feed back in conjunction with the 
coupling switch which permits greater 
coupling than that of the inductance 
unit. However, it will be found that 
they are both necessary for the correct 
functioning of the circuits, and that 
there is a critical position for both at 
each change of wavelength. 

The connections of these inductance 
units are evidently clear from the two 
drawings. The switch of the tuning 
side goes to the grid of the audion 
and thence to the antenna binding 
post. The switch blade of the coupling 
switch goes directly to the filament 
(negative side), the two connections 
terminating at the “A” battery bind- 
ing posts on the lower left hand side 
of the panel. The coupling coil is 
connected to the first tap of the tuning 
inductance, the other end going to the 
“B” battery supply through the tele- 
phone binding posts and finally to the 
plate of the audion. This end of the 


diagram of connections 
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posts (A and G) a variable condenser 
can be connected. However, it has not 
been found absolutely necessary when 
the receiving operator has a selective 
receiving set. 

If a variable condenser is employed, 
it should be of the .001 mfd. maxi- 
mum type, especially the type sold by 
the DeForest Company with calibrated 
curves for capacitance values per de- 
gree of the condenser scale. 


SOCKET 
The regular bayonet socket is em- 
ployed to support the vacuum tube and 
as stated, this can be procured for 
$1.50. Sears & Roebuck have them 
for $1.40—the panel mounting type 
employed in this set. 


Figure 4—Circuit diagram of the modulation method 
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RHEOSTAT 

The rheostat employed for control 
of the filament current is of the panel 
mounting type sold by Sears & 
Roebuck at a cost of $1.60. This 
fits very well onto the back of the 
panel, bushings, etc., being furnished 
with each unit. As shown, it 1s 
mounted at the lower center portion 
of the panel and permits the vari- 
ance of the resistance and hence the 
current entering the filament. This is 
accomplished by a handle protruding 
from behind the panel on a shaft con- 
nected to the sliding arm of the rheo- 
stat. The resistance has a maximum 
value of 10 ohms which is very suit- 
able for the purpose, permitting a min- 
imum of .4 ampere with a 4-volt bat- 
tery and .6 ampere with a 6-volt bat- 
tery, with all the resistance in the cir- 
cuit. Since the filament draws from .9 
to 1.3 amperes it can be realized that 
a very good portion of the unit will be 
in use at all. times. 


BINDING Posts 

There are eight of these on the 
panel, two for the antenna and ground, 
two for the A battery supply (on the 
lower left hand side of the panel), 
two for the B high voltage supply and 
the remaining two for the telephone 
receivers—these are on the right hand 
side of the panel. 

The telephone binding posts are 
placed on the panel, so that it is pos- 
sible to make use of the circuit in 


to employ the set as a radio-telephone 
transmitter. When it is employed as 
the telephone transmitter, the small 
brass strip shown in figure 4 is em- 
ployed to short circuit the two binding: 
posts provided for the telephone re- 
ceivers. A condenser of .001 mfd. 
maximum capacity can be shunted 
across the antenna ground binding 
posts. This will give greater selec- 
tivity of wavelengths and permit you 
to vary the wavelength accordingly, 
to attract the attention of the operator 
listening in. 
- BETTER METHOD OF MODULATION | 


One of the best methods employed 
for modulating the telephone current 
is shown in figure 4. Here one tube 
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is employed as an oscillator and the 
other as a modulator. The 500-volt 
motor generator or “B” battery sup- 
ply of any desired voltage shown at 
B-2 in the drawing forms the supply 
of direct current energy and is con- 
nected in series with the choke coil 
L-1 of large inductance—2 henries— 
so that the direct current supplied by 
the d.c. supply to: the plates of the 
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condenser C and the grid leak Gr and 
the plate coupling switch P and wave- 
length adjusting switch WL are ex- 
plained in what follows: 

Switch P is varied until the bulb is 
generating. This provides coupling 
between the grid and plate of the 
generating tube. Condenser C keeps 
the circuit open and does not permit 
the high voltage to be impressed di- 
rectly upon the grid. Condenser C 
which is variable, provides further 


tubes is kept constant even if the re- 
sistance of the external circuit is 
varied at audion frequency. The di- 
rect current from B-2 divides between 
the two tubes in inverse proportion to 
their respective internal d.c. plate re- 
sistance. . 

The tube (M) modulator, has its 
grid circuit connected to the secon- 
dary of an ordinary telephone trans- 
former, the primary of which is con- 
nected in series with a_ telephone 
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results were had with this circuit, 
mention of it is worth the time. 
Beginning from left and reading 
across the diagram, figure 4, towards 
the right, T is the telephone transmit- 
ter which should be of good design, 
Géneral Electric preferred. B, dry 
cells from one to four; TT, telephone 
transformer from any electric supply 
house. The primary goes to the trans- 
mitter and batteries and the secondary 
to grid and filament of modulator tube. 
M is the modulator tube. B-1 is the 
storage battery, 4-volt for lighting 
filament tube M. L-1 is the inductance 
of large value, about 2 henries, and 
can be purchased from the General 
Electric Co., or can be made by wind- 
ing 16,000 turns number 40 enameled 
wire on an iron-laminated core 2” long 
by %4” in diameter. B-2 is the high 
voltage generator or B battery supply. 
L-2 is five turns of number 14 rubber 
covered wire, 3” in diameter. G is 
the generator tube, and if more than 
one is employed—for greater power— 
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transmitter and batteries. By talking 
into the transmitter the direct current 
flowing from the battery B-1 is varied 
and a varying potential is induced be- 
tween the grid and filament of tube 
M. This, in turn, alters the internal 
plate resistance of this tube, and there- 
fore, the distribution of the total 
constant current supplied by the gen- 
erator B-2 to the two tubes M and G. 
The tube G is connected for oscilla- 
tion generation and is the generator. 
This is coupled to the antenna oscil- 
latory circuit, direct coupling being 
employed. The grid and plate circuits 
of the generating tube, G, are coupled 
for the generation of oscillation 
through the inductance L-3, grid 
coupling condenser C and the aerial to 
ground condenser capacity which 
forms the plate coupling condenser. 
The functions of the grid stopping 


coupling between the grid and plate 
and also affects the wavelength. 

After the tube is generating, the an- 
tenna contact is varied until a point is 
found which permits maximum radia- 
tion of the energy being generated by 
tube G. This will be noticeable if a 
small battery flashlight lamp is con- 
nected in series with the antenna and 
ground lead. However, it should not 
be permitted to remain in the circuit, 
due to the internal resistance of the 
filament. The tubes employed 
throughout should be Marconi class 
two. 


DESCRIPTION OF THE -PARTS AND 
WHERE THEY CAN BE PURCHASED 


No photograph is possible as the 
apparatus is of the unassembled type, 
scattered all over the table. However, 
it is believed that since even better 
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they should all be connected in par- 
allel, that is, all the grids to one ter- 
minal, etc., the filaments all in parallel, 
with separate resistance units to vary 
the current in each. B-3 is a 4, 6, or 
12 volt storage battery to light fila- 
ment. Gr is the grid resistance of 2 
megohms. This can be bought from 
the Marconin@os- tor: 1.00. @¢C 1s the 
condenser which should be of small 
dimensions if one tube is employed. 
Take two plates copper 4” x 4” square 
and separate them 14” giving an air 
The variable condenser C-1 
is best made up of several small fixed - 
condensers of .0009 mfd. values and 
switched in at will until best radiation 
is had. However, for amateur work, 
this can be accomplished by using a 
condenser of .005 mfd. value immersed 
in castor oil, for best results. L-3 is 
the inductance for tuning the circuits. 
It should be made in the form of a 
helix with copper ribbon 20 turns 6 
inches diameter, held by bakelite posts. 
The turns should be spaced % inch 
apart. 

In order to put the amateur on the 
right track, let me offer some of the 
reasons why medium or large power 
radio telephone sets are out of the 
question for amateurs at the present 
time. 

Having followed. very, closely the 
work performed by the many scientists 
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in this particularly interesting branch 
of the art, | can convincingly prove 
that, at the present time, there is very 
little hope for amateur medium or long 
distance radio telephone sets. Of 
course, this is not in reference to the 
foregoing set, which worked satisfac- 
torily over two miles, and what is 
meant by medium distances in the 
above is between 10 and 50 miles. 

The cost of a complete radiophone 
set for reliable operation over say, 10, 
15, or 25 miles, is beyond the average 
amateur’s pocketbook. The many 
problems involved at the present time 
in this installation, demand the atten- 
tion of experts to maintain the appa- 
ratus in a reliable and efficient state of 
operation. 

The radiated modulated energy is 
considerably smaller than that which 
could be effectively employed for 
radiotelegraphy, therefore, the latter is 
by far the most efficient and econom- 
ical and the problems of speech dis- 
tortion, etc., are eliminated. _ These 
detrimental effects being minimized 
only by the constant watch of expert 
attendants. 

The short life of vacuum tubes, due 
to the ionic bombardment of the fila- 
ment is another great drawback. The 
majority of amateurs are not in a po- 
sition financially to meet expenses of 
such proportions. For low power sets, 
as would be employed in amateur com- 
munication, the control or modulation 
of the radiated energy is accomplished 
by the insertion of the transmitter di- 
rectly in the antenna-ground circuit. 
While simple and void of extra ap- 
paratus, it is a very poor method, since 
the microphone resistance for most 
efficient operation must be equal to 
that of the remainder of the radiating 
system. This was proven by actual 
tests and accounts for the decrease in 
effective range of a given transmitter, 
with reference to telephone work as 
compared to that of telegraphy. 


THE WIRELESS AGE 


It has been authoritatively stated 
that radio-telephony requires from 4 
to 10 times the input for a given range 
as is required for telegraphy by the 
same generating system. 

The disadvantage encountered in the 
arc, spark, direct current and alternat- 
ing current systems make the vacuum 
tube most desired for such work, and 
the cost of the latter for constant work 
with its short life and expensive initial 
cost practically bars the amateur from 
the present medium of the long distance 
radio telephone field. The poor eff- 
ciency experienced in the use of gran- 
ular carbon transmitters for modula- 
tion of the radiated energy (for con- 
siderable power) due to the “frying” 
or “packing” of the granular carbon, 
makes them very inefficient for this 
purpose when employed in this man- 
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The plate voltage supply (500 volts) 
will be another necessity to meet in the 
average amateur residential district. 
This can, however, be supplied from 
numerous small Everready batteries, 
which last but a very short while. The 
price of the quantity for so short a 
life is absolutely exorbitant. There 
is a small motor generator giving 500 
volts DC which 1s fairly costly. There 
is a method of reproducing a constant 
source of high potential from an alter- 
nating current supply which require 
more vacuum tubes in the circuit and 
therefore, is considerable more expen- 
sive and out of the question when we 
have reference to the strictly amateur 
installation. While at the present 
writing it is possible to commercially 
modulate or control very large radiat- 
ed power, this cannot be said to have 
any bearing on the amateur situation, 
as here, too, the question of expense 
is involved and not very easily over- 
come. As a whole, it might be stated 
that medium or long distance radio- 
telephony is at the present time far 
from the reach of the average amateur. 
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It will be of much more benefit to the 
amateurs at large to employ the tube 
as a radio telegraphy transmitter if it 
is desired to employ the vacuum tube 
for communication. The highly de- 
sired tuning qualities will more than 
offset the cost of the outlay in respect 
to the advancement of amateur opera- 
tion without the usual noticeable and 
disagreeable interference problems. 

Vacuum tube transmitters which at 
the present time permit the full out- 
put energy to be radiated are highly 
desirable and should be employed by 
every amateur, but unfortunately, 
radio-telephony over favorable dis- 
tances has not at the present writing 
reached the stage where it can be suc- 
cessfully and economically employed 
for amateur communications. 

Therefore, from the set outlined 
which has a range of from one to two 
miles without any preposterous exag- 
gerations, it is.well to become acquain- 
ted and see if there is not some little 
improvement which you might bring 
about for the advancement of the ama- 
teurs telephone communicating system. 
It is only in this way that we are going 
to get anywhere with radio telephones 
operated by and for the amateur. 

I remember well when wireless was 
new to me and numerous others, back 
in 1907, that it was only possible to 
transmit about one or two miles and 
it was a wonderful sensation. The 
fault with us today is that we expect 
too much at first. In comparison to 
the distances covered by wireless tele- 
graphy, it is, of course, discouraging 
today to find ourselves limited to but 
one to five miles with wireless tele- 
phony. However, this is the truth 
and we might as well face it with our 


minds set on one ending, that is, com- 


munication over favorable distances 
with a small amateur outfit. 

A few additional circuits follow for 
those desirous of making various ex- 
periments along modulation. 


An Indoor Receiver for the Winter 


By Edward Thomas Jones, A. M. I. R. E. 


N the following I will describe the 

construction of a receiver which 
has proven highly efficient in opera- 
tion and selectivity of adjustments. 
The receiver is shown in the photo- 
graph. I have used it for the last two 
years indoors during the winter time 
and have carried on many experiments 
with it in connection with loop an- 
tennae. To say that it comes in handy 
is putting it mildly, for one cannot be- 
gin to appreciate a tuner and complete 
receiver so constructed until it has 
been in service for at least one winter. 

Most amateurs and experimenters 
have their radio apparatus in the back 
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View of the receiver assembled 


shed, or some room especially con- 
structed for that purpose. Many have 
no heating arrangements and are 
forced to remain away from the set 
a part of the winter and stick close to 
the old grate fire. With a tuner of 
this kind you will have a real winter 
companion and you can take it any- 
where. 

The dimensions furnished are the 
exact sizes of the parts which make up 
the receiver shown in the photograph. 
It is an easy matter to build such a 
cabinet with the exact dimensions be- 
fore you. : 

A description of the receiver and the 
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position of the various switching parts 
will be of value before considering the 
constructional details, for from it the 
constructor will grasp an idea of what 
he is to prepare for and what can be 
expected from the receiver when com- 
pleted. Looking at the photograph, 
in the upper left-hand corner is shown 
the protective device—a needle spark 
gap for high voltage surges which 
might traverse the antenna-ground cir- 
cuit at any time. Just below this is the 
6-point loading coil switch, and further 
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Figure 4 


toward the left of this switch is a small 
one-point rotary switch. This switch 
cuts out the entire loading coil wind- 
ings when working on short wave- 
lengths ; that is, up to 2,400 meters. At 
the top center is shown the primary 
tens switch. The switch in the draw- 
ing differs from the one shown in the 
photograph simply because the switch 
actually employed by me and shown in 
the photo, was already mounted on a 
hard rubber base. Instead of re- 
mounting the switch I cut a hole in 
the front panel of the receiver and per- 
mitted the switch knob to protrude 
through so as to allow for adjustment 
of the inductance. In the drawings an 
ordinary switch is substituted. © Just 
below this switch is the 11-point pri- 
mary units switch. In the upper right 
hand corner can be seen the double- 
pole double-throw switch. This switch 
changes the secondary of the receiving 
transformer over from crystal to 
vacuum tube. The small post shown 
under the switch is employed for carry- 
ing the detector. A small hole is 

drilled in the base of the silicor de- 
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tector and it is made fast to the re- 
ceiver in this manner, when the re- 
ceiver is being transported. In the 
lower left hand corner are four binding 
posts. The two top ones are for the 
telephone receivers, the two lower ones 
for the crystal detector. Also in the 
lower right hand corner are four bind- 
ing posts, the two top ones for a vari- 
able condenser across the secondary 
windings, and the two lower ones for 
the vacuum tube detector. On the 
back of the tuner, left hand side, can 
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Constructional details and hook-up 


be seen the potentiometer, and just 
above it two binding posts for the dry 
cells. 

The cabinet can be madé of oak, 
mahogany, or any kind of hardwood 
which will not warp and which can be 
worked easily without the fear of 
breaking the parts before completion. 
The cabinet shown in the photo is 
made from mahogany. , The front and 
back panel measure 10 inches high by 
11 inches wide. All wood used in the 
making of this cabinet measures 14 
inch in thickness. The front panel is 
hinged. The side towards the right, 
in the photo, also shown at a in 
figure 3, measures the same as b; that 
is, 9 inches in height by 514 inches 
wide. However, there is a 4-inch hole 
cut to permit the primary cardboard 
tube to fit into it and in that manner 
permit the secondary to pass into the 


primary windings, which are enclosed - 


in the cabinet. Piece b can be identi- 
fied in the photo by referring to the 
piece the potentiometer is made fast to. 

The top shown at 4a measures 11 
inches in length by 5% inches wide. 
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The bottom, with the exception of the 
smaller piece extending, measures the 
same as the top. The bottom is cut to 
5%4 inches wide by 17% inches in 
length. Beginning from the left side, 
when the 11-inch point is reached the 
board is cut on each side to a depth 
of 1% inches, leaving a piece 214 
inches wide by 6% inches in length 
protruding from the 11 x 54-inch 
piece. 

The end piece is shown at 3c. It 
measures 214 inches wide by 3% 


meal 


Wood end for 
shoer rod 


Figure 5 


inches in height. Two holes are bored 
as shown to permit the rods to pass 
through and be made fast thereto. The 
other end of these rods are made fast 
at 3b. 

The primary is composed of a card- 
board tube of 4-inch diameter, 6 inches 
long, wound with No. 22 single cotton 
covered magnet wire. There are 10 
units taken off and 10 tens, making a 
total of 110 turns of wire on the tube. 
The winding is started %4 inch from 
the end and this %-inch portion is 
forced into the end of wood-piece 3a 
and made fast with carpenters’ glue. 
The taps are brought to the contact 
points of the rotary switches and all 
leads are enclosed in the cabinet. 

The secondary cardboard tube meas- 
ures 5 inches in length by 3% inches 
in diameter. It is wound with No. 28 
single cotton covered wire and tapped 
in seven places. The points are in- 
dicated as follows: %4, 4, %, %, %, 
1 and 1 inch; making a total of 4 
inches of winding. The taps are 
brought out inside the tube in the usual 
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manner and then soldered to the con 
tact points mounted on the wooden 
piece which fits in the end. Two 
wooden pieces are cut round to fit in 
each end of the secondary tube. They 
measure 3 inches in diameter by % 
inch thick. These measurements hold 
good when the thickness of the card- 
board tube is 4 inch. If the tube you 
have selected is thicker or thinner, 
merely alter the size accordingly. Two 
holes are bored in each of these pieces 
measuring the same distance apart as 
the holes in piece 3c. This permits 
the brass rods to pass through and like- 
wise permits the secondary to slide 
with ease up and down the rods—in 
and out of the primary coil. 

The brass rods are 10/24 stock and 
measure 18 inches in length, threaded 
to a length of one inch at both ends. 

The loading coil measures 4 inches 
in diameter by 6 inches long. It is 
wound with one layer of No. 24 single 
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cotton covered wire. Five inches of 
winding with five taps taken off every 
inch. This coil fits in the upper left 
hand corner of the cabinet, just above 


‘the primary. 


The particular potentiometer em- 
ployed on this receiver was formerly 
employed on an English Marconi 
tuner. It was recovered from the re- 
mains of a burned commercial radio 
station and proved of extreme value in 
connection with crystal detector opera- 
tion. It is very doubtful whether the 
amateur can obtain a similar instru- 
ment on the market. However, he can 
purchase one which will serve the pur- 
pose. A potentiometer is indispensable 
when employing crystal detectors, with 
the exception of galena, cerusite and 
radiocite. 

By referring to figure 5 the complete 
circuit is obtained and it is an easy 
matter to trace it out. It is of special 
interest to note that this tuner has 
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been designed for operation with 
crystal and vacuum tube detectors. A 
variable condenser can be shunted 
across the secondary and by tapping off 
the two top contacts of the double-pole 
double-throw switch one can obtain 
the detector potentiometer-phone cir- 
cuit to be connected to another tuner 
or receiving device. Taking everything 
into consideration I am sure this is an 
ideal rceiver which will more than sat- 
isfy the constructor. In fact, it can be 
used as the main receiving element 
during the summer months, for if the 
standard methods of construction and 
operation are employed throughout it 
can be used as an all-around receiver. 
For loop operation the loop can be con- 
nected to the two-top posts of the 
D.P.D.T. switch or it might be cut in 
series with the secondary when it is on 
the vacuum tube position. 
ceiver affords methods of connections 
not possible with ordinary types. 


A Crystal Receiver for Beginners 


UCH has already been written 

concerning crystal detectors in 
this magazine. As we have had the 
pleasure of being “hams,” we will 
jointly describe a panel set which gives 
very good results. 
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PHONES 


‘By H. E. Ernstrom and T. J. Murphy 
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fer dark mahogany stain with two 
coats of varnish. If care is exercised 
in painting the cabinet it will have a 
striking appearance. The panel should 
be made of hard rubber as it is much 
easier to work with than bakelite, but 


ROD TO ADJUST 
COUPLING 


Figure 1—Panel arrangement of the crystal receiver. 


The cabinet should be made of well 
seasoned spruce or white pine to pre- 
vent the wood from shrinking when 
it becomes dry. You can obtain this 
wood from almost any lumber yard, 
cut to any size, planed and ready to 
be assembled, for a reasonable price. 
It will save time and trouble, because 
the average fellow starting in hasn’t 
the tools necessary to do this work. 
Having obtained the pieces necessary 
for the cabinet, put them together, us- 
ing wood screws instead of nails. Get 
a fine piece of sand paper and rub the 
wood until it becomes smooth, wipe 
the dust off and give the cabinet a 
coat of stain and before applying the 
second coat rub the surfaces very 
lightly with fine sand paper. We pre- 


wood may be used. If stained with or- 

dinary black shoe polish and two coats 

of varnish, it will resemble rubber. 
The size of the cabinet is 8 inches 


high, 12 inches long and 6 inches wide. 
The loose coupler is made to_tune to 
2,900 meters, as most of the beginners 
wish to copy Arlington time signals 


and press. The primary is made from ~ 


a cardboard tube 4 inches in diameter 
and 6 inches long, wound with B&S 
No. 24 D.C.C. Taps should be taken 
for the first 12 turns, then every 15 
turns making 15 single taps, and 15 
taps with 15 turns of wire to each, 
making a total of 240 turns. The sec- 
ondary is made from a cardboard tube 
3% incltes in diameter and 6 inches 
long, wound with B&S No. 26 D.C.C. 
Taps taken every 15 turns making 15 
taps, and total turns of 225. It is ad- 
visable to give the coils a light coat of 
shellac to keep the wires from falling 
apart. 

Holes are drilled in the panel for the 
contact points, which should be marked 
with a compass to insure even spaces 


Crystal 
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Figure 2—Diagram showing hook-up of instruments 


between the points. The taps should 
be soldered to the contact points, using 
hydrochloric acid in which zinc has 


been dissolved ; or use plain grease for ~ 


This re- - 
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flux. The acid will not eat up the 
wires and a very neat soldering job can 
be done. 

A detector, same style as used by 
the U. S. signal corps, is mounted on 
the face of the panel in such a position 
that the operator’s hand does not knock 
the crystal out of adjustment while 
tuning. The varying of the coupling 
between the primary and secondary is 
by means of a brass rod which extends 
through a bushing on the right side of 
the panel. “A high frequency buzzer, 
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such as the “Century,” is used to ad- 
just the crystal and is mounted with a 
push button on the right side of the 
panel. Two binding posts are mounted 
directly underneath the push button 
for the battery. A variable condenser 
of the 43-plate type is mounted on the 
panel and shunted across the second- 
ary to assist in tuning. 

The hookup is of the ordinary type 
—the crystal in series with the head 
telephones. A galena crystal was used 
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in our set and gave very good results. 
Also a small fixed condenser shunted 
across the ‘phones will give louder 


signals. 


The beginners should have no diff- 
culty in making this set because it is 
very simple to construct and it will 
give very good results on almost any 
type of aerial. It can be used with 
advantage until the mystery of the 
vacuum tube has been mastered. The 
diagram gives the hook-up and a 
sketch of the cabinet is included. 


«© Crystal Set for Indoor and 


Dp» you ever try to run your station 
without having a good, reliable 
crystal set on hand? If you never did, 
don’t! And if you ever did you will 
know better than to try it again. 

One night I was working with other 
radio stations and suddenly my bulb 
began to flicker. At first I thought 
that the trouble was caused by a loose 
connection, but I finally found that my 
storage battery was run down. This 
put me out of the game for two days 
while it was being charged. Shortly 
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Absolute Dependable 


By Chas. Mulligan 
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figure 4 


Method of mounting the crystal detector 


after, my vacuum tube burned out. 
This put me out of business until | 
could buy a new bulb. When it finally 
was delivered I was ready to start 


Accuracy 


‘considered. 


oe Outdoor Aerials 


away for the summer and found it 
impractical to take my vacuum tube set 
along. I thought I would forget wire- 
less during the time | was swimming, 
sailing and rowing. But I did not, 
and in the end I decided that I needed 
a crystal detector set to fulfill the fol- 
lowing requirements: portability, sen- 
sitivity, and receptivity on wavelengths 
from 125 to 800 meters. Here’s how 
I went about it: 

The inductance was the first thing 
I purchased a_bakelite 
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Low Priced 


The Wireless amateur has always asked for a set of 
good: looking, neat and compact electrical measuring in- 
eiumeee that were unfailingly accurate and reasonably 
priced. 

ELDREDGE Instruments fill all of these requirements. 
They are designed and manufactured by a firm world re- 
nowned for creating the most accurate type of miniature 
electrical measuring instruments. 

Notes on all types: Scales calibrated individually to 
ensure absolute accuracy—polished nickle finish—flush 


mounting. 


JOHN FIRTH & CO., Inc., 18 Broadway, New York 


RADIO FREQUENCY AMMETERS AND MILLI-AMMETERS. 


Overall diameter 2%”. Ranges 0-600 milli-amps; 0-1, 


amps. Price, $7.00. s 


ADVANCE “MIDGET” AMMETERS AND VOLTMETERS. 


Ideal for small panel mounting. Embodies the improved French 
movement. Supplied in 12 ranges for D, C. and A. GC. Price $3, 
Overall diameter 214”, 
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MODEL S-D, A. C. AMMETERS AND VOLTMETERS. 


Designed especially for 60 cycle transformer primary circuits, 
Overall diameter 2%”. Voltmeters, $10.00; Ammeters, $9.50. 


Ask your dealer for literature on these instruments. If he cannot 
supply you, write us direct, giving his name and address, 
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THE WIRELESS AGE 


T will pay you to learn 
Radio by our new and 


comprehensive method in a 
few months of evening study. 
We prepare you to meet all 
the new requirements for 


first grade commercial license, and obtain position paying 


$125.00 a month and expenses. 


Moderate tuition fee. 


Write for Booklet B 


Y.M.C.A. Radio School 


MARCY AVE., NEAR BROADWAY, BROOKLYN, N. Y. 
Telephone: Williamsburg 3800 


Murdock $8.50 ae 
Contact Points 


42 Main Street 


Service -| Quality = Satisfaction 


We carry a full line of radio supplies 
and can make immediate deliveries 


Acme Amplifying Transformers 


SPECIALS 
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WHITALL ELECTRIC CO. 


Call Letters 1 JAP 
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Mounted. see... .-. 
Unmountédae. ..: 
Semi-mounted .... 


Westerly, R. I. 


‘Small Ads of Big Interest | 


A Meeting Place for Buyers and Sellers 


Space in this department costs only. 25c a line. 


Minimum space 8 lines. Payable in advance. 


TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremen- 
dous demand. Big salaries. Great opportunities. 
Oldest and largest school; established 46 years. 
All expenses low—can earn large part. Catalog 
Aas DODGE’S INSTITUTE, N St., Valparaiso, 
ndiana. 


PANELS—Micaria Bakelite %” thick 


enough for small panels. Bakelite %” 
1%c square inch, 3/16, % 


stiff 
thick 
and 1%” proportionate 


prices. Variables for panels 21 plate $4.50, 43 
plate $5.25. Front or back mount rheostats 
$1.25 Magnet wire (enamel, cotton, silk). 


needs wireless parts catalog (stamp please). 
Novotoy Radio Shop, 5th Ave., Charlotte. N.C. 


Wireless Storage Batteries 6 volt, 95 ampere 
hour, $32.00—4 volt, 60 ampere hour, $22.00. 
They are ideal batteries for filament lighting, 
induction coil operation, motor car and motor 
boat, ete. Shipped same day order received. 


PEFFER & HARKISON 
Lemoyne, Pa. 


HAVE YOU HEARD OF THE NEW “73” 
SINGLE BLADE ANTENNA SWITCH? 


See our ad in this issue on page 42. Radio 
men in the vicinity of Cleveland, Ohio are in- 
vited to visit our famous “STATIC ROOM” and 
use our radio set. Come up and meet the rest 
of the radio men. Send us your name for our 
mailing list and receive a copy of the “8th Dis- 
trict Oscillator,’a new district radio magazine. 
RADIOLECTRIC SHOP, 919 Huron’ Rd., Cleve- 
land, Ohio. 


PARKIN VARIABLE CONDENSERS 


Simple, compact, non-short circuiting, efficient, 
Unit only, $1.50. With knob and pointer, $2.00. 
Heavy Wall gray cardboard tubing, 3%” and 4” 
diam. at 25c per foot. G. A. grid and phone con- 
densers, 35c. Bakelite. Circulars for 2c Stamp. 


A, K. LAING, Radio Supplies 
Pelham Manor, New York 
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tube 3% inches in diameter and 234 
inches long. On this tube I wound 
about 110 turns of No. 28 D.S.C. 
wire and took off a tap at every tenth 
turn, being sure to coat the coil well 
with shellac to hold it. Next was the 
detector. This may be any small type 
but the one showed in figure | proved 
very satisfactory. A small condenser 
such as is used in the grid circuit of a 
vacuum tube may be put across the 
phones and a variable condenser: will 
help if shunted around the.inductance. 
The entire set may be mounted on a 


bigure 3—Panel layout 


bakelite panel 414 inches by 234 inches, 
and supplied with a small nickled 
switch and nickle trimmings, which 
makes a very nifty set. Since the vari- 

able condenser is optional it is not 
mounted on the panel. 

If it is desired to make the set a 
little cheaper, a cardboard tube may 
be substituted for the bakelite and a 
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figure 4 


Coil dimensions and circuit diagram 


wooden panel for the more expensive 
kind. Brass fittings, enameled wire 
and smaller knobs may also be used. 
The results produced with this little 
set were remarkable. 

While away on my vacation this year 
I worked with a portable aerial for 
inside use, made as follows: No. 18 
B&S enameled wire was used. Spread- 
ers were made of light wood. The 
wires were connected as in the regular 
flat top aerial and a short lead taken 
off. Our summer home has a very low 
roof, so this 18-foot aerial was only 17 
feet high. With this aerial I got many 
stations. Tuning is also ee “effective 
in this set. 
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A Homemade Loud 
Talker 


By Warren Wood 


LOUD talker, so that signals may 

be heard throughout the room, 
is a wished-for accessory to every 
radio station, but the high cost pro- 
hibits many from having this appara- 
tus.. Every amateur can construct at 
a very small cost, one that will look 
and work as good as any. 


An old automobile horn is first ob- 
tained. The kind, used on the first 
cars consisting of a brass horn with 
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Perspective of the loud talker 


several curves to it is preferred. This 
was blown by mashing a rubber bulb. 
One of these can probably be found 
at some junk shop or old garage. It 
should be rhounted in a cabinet just 
large enough to hold it and with the 
front of the horn flush with the front 
panel of the cabinet. If the balance 
of the radio set has bakelite or hard 
rubber panels on the front, this panel 
should be bakelite, but stained wood 
gives good results. 


At the back of the horn a Y is made 
of brass the same diameter as the small 
end of the horn and soldered to it. 
This is then bent so that it will come 
to the top of the cabinet near the 
front and be about four inches be- 
tween the openings at the end of the 
Y. When the top of the cabinet is 
put on holes are cut for the two parts 
of the Y to stick through. The brass 
ends are then cut off level with the top 
of the cabinet. The cabinet should be 
stained a color to harmonize with the 
rest of the set. The loud talker is 
then ready for use. With the ordi- 
nary receivers the signals are tuned in 
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TYPE 156 
Vacuum Tube Socket 


Adapted for transmitting as well as receiving 
tubes. Change over is made by means of two 
screws in base. When set for one position 
protection is provided against use of tubes 
adapted for other position. 


POSITIVE CONTACT SPRINGS 
RUGGED ATTRACTIVE = RELIABLE 
PRICE $1.75—SEND FOR BULLETIN 901W 


GENERAL RADIO CO., Cambridge 39, Mass. 


General Radio Apparatus 


Variable Air Condenser No. 182 - 


This condenser fulfills the demand for a 
moderately priced high grade laboratory 
condenser. Of compact size and excel- 
lent construction throughout, it has 
proved the favorite condenser for all 
types of oscillating circuits. The shape 
of the movable plates is such that the 
capacity varies as the square of the 
angle of rotation. This results in a 
straight line variation of wave-length 
with condenser scale rotation. Price, 
fully mounted, .0007, $12.00. 


Variable Step Inductor 
No. 111D 


This instrument has proved itself to be 
an absolute necessity in the radio labora- 
tory or radio station. It may be obtain- 
ed in practically any range, and the use 
of the ten point switch with the ‘dead 
end” attachment makes its use possible 
over the entire range of the coil inductor. 
Maximum inductance, 10 m.h. $18.00. 


Decade Resistance Unit No. 102F 


Of excellent material, workmanship, and possessing 
a high degree of accuracy, this three dial resistance 
box is recommended for all radio measurements. Re- 
sistance Units are non-inductively wound; this rend- 
ers the use of the box possible on direct and alter- 
nating currents of any frequency. Type 102F, cur- 
rent 0-100 Ohms in .1 Ohm steps, $32.00. 


Rheostat No. 214A 


The careful design and smooth working characteristics of 
this rheostat have rendered it the most popular of its kind 
on the market. It is supplied for both front or back ‘of § 
board mounting. It is normally supplied in a resistance of 7 
ohms with a current carrying capacity of approximately 1.75 
amperes. Price $2.50. 


Send for a copy of Wireless Manual N12. We make a charge of 25c. for it, give a 
coupon receipt which coupon is good for 25c. on a future order. It contains 200 pages 
and tells how to erect and maintain wireless telegraph stations. Shows a number of 
diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best in- 
struments to use; tells what they are for and how to use them. A guide that can be 
depended on and one which every one interested in wireless telegraphy should have. 
Send for your copy NOW. 


Manhattan Electric Supply Co., Inc. 
New York—17 Park Place 110 West 42d Street 127 West 125th Street 


CHICAGO ST. LOUIS SAN FRANCISCO 
114 S. Wells St. 1106 Pine St. 604 Mission St. 
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899 BOYLSTON ST. 


THE WIRELESS AGE 


NSTAT NT 
BOSTON, MASS. 
DO YOU KNOW 77? 


That the EASTERN RADIO INSTITUTE offers more undeniable advantages to those 
interested in studying Commercial Radio than any other school in New England, if not 
in the country? 

DO YOU KNOW that the EASTERN RADIO INSTITUTE is the OLDEST, LARGEST 
and BEST EQUIPPED radio and telegraph school in New England? To make this 
unmistakably clear we give the following facts: 


The EASTERN RADIO INSTITUTE was founded in 1913 and is now 
OVER SIX, YEARS OLDER than ANY OTHER radio and telegraph 
school in New England. All schools starting before us are NO 
LONGER IN EXISTENCE! We are the pioneer school. 


DO YOU KNOW that the EASTERN RADIO INSTITUTE actually has HUNDREDS 
of earnest and intelligent students now in attendance? 

DQ YOU KNOW that we have given instruction at this date to over 4,000 different 
students? Ld 

DO YOU KNOW that we have enrolled, graduated and placed more Commercial 
operators than ALL OTHER SCHOOLS IN NEW ENGLAND COMBINED! 

DO YOU KNOW that the EASTERN RADIO INSTITUTE has THOUSANDS of 
dollars worth of valuable radio equipment in use for instruction purposes? 

DO YOU KNOW that we have ALWAYS placed EVERY graduate in a good position, 
kept them employed and can GUARANTEE these positions? 

DO YOU KNOW that our graduates may be found alli over the world as Chief Radio 
officers, Teachers, Radio Inspectors, Engineers, Superintendents, ete? 

DO YOU KNOW that we are the ONLY school in New England giving. instruction 
upon actual Federal Are apparatus? 

Certainly these facts must interest you. Besides it costs no more .to take our 
course, thus availing yourself of our YEARS of RESULTS AND SUCCESS. 
SUCCESSFUL graduates of the EASTERN RADIO INSTITUTE may be found all 
over the world! Why not be one? 

Day and Evening classes. Start any Monday. Our latest, illustrated prospectus is free. 
Send for one. If there is any further information or assistance our organization can 
give you please command me. F. D. PITTS, Director 


PACENT ELECTRIC COMPANY 


‘ Incorporated 


150 Nassau Street srexmanseio New York City 


Specialists in 


Electrical, Radio and 
Laboratory Equipment 


Builders and Distributors 
of Scientific and I-xperi- 


mental Equipment for 
Research Work. 


Representing: A. H. Grebe & Co., Dubilier Condenser Co., Electrical Pro- 
ducts Mfg. Co., Rawson Electrical Inst. Co., Richter & Byrne and others. 


DercemsBeErR, !920 


as loud as possible and then the head- 
phones are put on top of the loud 
talker cabinet with the holes in the 
earcaps of them over the holes in the 
top of the cabinet. The loud talker 
should then work fine. 


The advantages of this loud talker 
over bought ones are: Its low cost, 
extra receivers not being needed; it is 
unnecessary to tune the set again as is 
done when receivers of different ohm- 
age are plugged in; no change has to 
be made in connections; use of two 
receivers instead of one. 


A Short -Wave Regenera- 


tive Receiver 
By WILLIAM F. DIEHL 
THE rabid base-ball fan spends the 


greater part of each Winter rumi- 
nating over the results of the season 
just closed and speculating on the 
pennant-winning chances of his fa- 
vorite team for the coming Spring. 
The radio enthusiast, forced.to sus- 
pend operations during the static- 
ridden Summer, whiles away the “dog- 
days” in dreams of improved appa- 
ratus and methods. The past Summer 
has been marked by much gossip about 
loop aerials, multi-stage radio fre- 
quency .amplifiers, elaborate static 
eliminators, and “trick” receiving cir- 
cuits. It is strange, then, that the open- 
ing of the radio season of 1920-21 
should find the amateur content with 
the usual types of antenna and re- 
generative receiver. 


However, a description of what is 
probably the only “new” regenerative 
receiver developed this season may 
prove interesting. It is a radical de- 
parture from standard design and is 
an extremely compact and efficient in- 
strument, and is priced at a figure 
within reach of all. 


The Grebe Type CR-3A is a re- 
generative receiver, designed for 
short-wave reception. It employs con- 
tinuously variable inductances for 
tuning the plate and grid circuits and 
a novel form of coupling coil of fixed 
value so designed and located as to 
give a coupling constant automatically 
varying with the wave-length, thus 
making sharp tuning possible without 
the sacrifice of signal strength. The 
size of the CR-3A is 5x14x51% inches, 
which makes it easily the most com- 
pact, practical receiver on the market 
today. It is ideal for experimental 
work where a portable receiver is de- 
sired. Tube-socket, grid condenser 
and leak have been mounted in the 
cabinet, and the only additional ap- 
paratus needed are the vacuum tube, 
batteries, and rheostat. 


It will be noted from the following 
descriptions that in spite of its size and 
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Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 
THE SIGN OF SERVICE 
AND PROMPT DELIVERY 
ALL WE ASK IS A TRIAL! 


Amplifying Transformers 


No, A-2 “Acie Mounted ..)5-) 5. ashe a cteneeet $7.00 
No. A-2 Acme semi-mounted........... 5.00 
NO. Aqj2 Acme Unmounted. . 2 o2 6. seuss 4.50 
No. 166A General Radio mounted....... 7.00 
No, 166A General Radio semi-mounted.. 5.25 
No. 166A General Radio unmounted.... 4.50 
No. Z-73 Clapp Eastham mounted...... 6.50 
No. Z-783A Clapp Eastham unmounted.. 4.00 
INO re 2 OV E}OCIER AL Oipiionciet a... loife eves lens ney'et fase, Svan 7.50 
F. D. Pitts Co., Boston, Mass. 
De Forest Unit Panel Units 
No. US-100 Pri. Condenser switch....... $2.50 
No. US-200 Anti-capacity switch........ 4.40 
No. U-200 ‘‘A’’ Bat. Switch & Tel. Jack. 3.25 
No. U-300 ‘“‘A’’ Bat. Switch & Tel. Bind- 
MEAT REPOST Sa Merman sescles svt y otitis Wack ate wees 2.20 
Wor Oo b=100 terystal. Detector uss. oie we.s 4.30 
No. UR-100 Audion, Tube Receptacle.... 2.95 
No. US-400 Three point switch......... 2525 
No. UF-200 Filament Bat. Rheostat..... 3.80 
No. UCV-500 .0005 MF. Var. Condenser.. 7.75 
No.’ U-100 .0005 MF. Var. Condenser and 
STII MCR, Upsets siecle») cond cua aneen es eels .50 
No. UCS-1500 Bridging or Stopping 
ChOTROIN gh nas. eoias ads cs Bet Rk ele, oC eTeGsue oa ee 6.25 
F. D. Pitts Co., Boston, Mass. 
: “B” Batteries 
No. 766 Everready 22.5V large......... $3.59 
No. 763 Everready 22.5V small........: Cae 
No. 7623 Standard 22.5V large......... 2.65 
Ne. 1625 Standard 22.5 V small. ..o.....- 1.50 
No. 7650 Standard 22.5V variable....... 3.50 
No. P-3 Everready flashlight batteries 
SGteOr LOM s20 Views a varies & cklattrs Sel ates 3.50 
F, D. Pitts Co., Boston, Mass. 
Coils (De Forest Duo-lateral) 
Wires i eae Rhee trai sace clans areas 6 ie) Mircs! oustyy ie eck .65 
PDN SOLS tie Mite: erred tra tet as aee he eES eed ok ace Weve! oars hd) 
NON ere 'y eanereita ieee (atewsitiisisnieteie cde ateveiae coe ranle. G5) 
= TD tesserae sbecepy a wale: % .85 
-100 -95 
-150 -10 
-200 .20 
-250 .380 
-300 .45 
-400 -60 
-500 = 
-600 .05 
-750 .30 
1000 BS) 
1250 -85 
1500 .10 
F. D. Pitts Co., Boston, Mass. 
Coils Mountings (De Forest) 
LC-100 with gears unmounted.....$10.00 
LC-101 with gears mounted with 
[a SOime a teatestersttietonsra ste: oirisiabare rye atest 13.00 
LC-201 with base and Pri. switch.. 15.09 
ULC-200 Single coil mounting..... 2.00 
ULC-300 Double coil mounting.... af. 80 
ULC-400 Triple coil mounting..... 5.60 
ULC-100 Same as LC-100 but on 
TEEN EN ce SAPS SUP TEL, St Ona aC te Meee LOTS 
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F. D. Pitts Co., Boston, Mass. 


IMPORTANT! 


Variable Air Condensers 


No. 1 Chelsea .0012 MF, mounted....... $5.00 
No. 2 Chelsea .0006 MF. mounted....... 4.50 
No. 3 Chelsea .0012 MF. unmounted..... 4.50 
No. 4 Chelsea ,0006 MF, unmounted,..... 4.00 
No. Y-800 Clapp-Eastham .0006 MF Bal- 
ANCE LYMM. +. : sn aiemeeeemetererelelsie shes .50 
No, Y-800A Clapp-Eastham .001 MF..... 9.50 
No. Y-800B Clapp-Eastham .0015 MF...11.50 
F, D. Pitts Co., Boston, Mass. 
Loose Couplers 
No, Ac=1 Arnold 3500: Me@tersimincc es... $22.00 
No. Y-673 Clapp-Eastham 2500 Meters. 14.00 
No. 344 Murdock 1500 Meters.......... 9.00 
F. D. Pitts Co., Boston, Mass. 
Antenna Wire 
No. F-1 7 strand No. 22 tinned copper . 
DOD Sitar coteteuels. qe - +o) serene Ber eisis ells $0.01%4 
1000. ft. or-over per ft iaee.ws+-«. 0.01 
No. F-2 No. 14 Hard drawn copper per — 
ren ete ceie G+ ao cc) Renee mememiaetis taties's F 
(80 ft. per lb.) 
No. F-3 7 strand No. 20 Se ee ne 
fit e.0 1a! © 0° @ @ 00Ld 8) © 0 + 6 w #8) ae 6 ees) 2 S 6 « . z 72 
500 ft. or over per ft acen weet he a a 0.02 
F. D. Pitts Co., Boston Mass. 
_ Insulators 
No On 4 a Stralnmutiy DC. « cieaameeeibers asta! <5 $0.50 
NoewO-s, LOte> strain ty Des coarse salen o's 1.00 
NowOnta Lo mestraimy ty peo jamnmerartiers © io 1.50 


F. D. Pitts Co., Boston, Mass. 


Ground Equipment 
No.-G-100 100 Amp. 600V. ground switch. $4. 50 


No. G-2 Weather-proof No. 4 ground 
WAR Cah tere. Ce MEE ook < s,s 0a Seana Pou lace ae .10 
No. G-3 Heavy porcelain cleats with 
screws for wire, complete.......... 0.12 
F. D. Pitts Co., Boston, Mass. 
Rheostats 
No. R-2 Remler back mounting........ $1.75 
No. R-3 Paragon .back mounting....... Le si ss 
No. R-4 General Radio back mounting 2.50 
F. D. Pitts Co., Boston, Mass. : 
Jacks 
No. 1423-W Federal N. P. 2 circuit....$1.00 
No. 1422-W Federal N. P. closed circuit 0.85 
No. 1421-W Federal N. P. open circuit... 0.70 
No. WH-1 Western Elec, 2 circuit...... 0.95 
No. WH-2 Western Elec. open circuit... 0.55 
i F. D. Pitts Co., Boston, Mass. 
Plugs: 
No; 1428-W, Federal’ Brass} sam. «sass: $2.00 
No. 1428-W Federal silver plated Bea Heres 2.50 
No. WE-1 Western Elec. Brass. Mesh 0 


F. D. Pitts Co.; Boston, Mass. 
Transmitting Condensers (Dubilier) 


Type No. Watts Voltage Cap. Price 
D-100 250 10000 .007 $19.00 
D-101 500 14000 .007 30.00 
D-102 1000 21000 007 45.00 


F. D. Pitts Co.,.Boston, Mass, 


We want your business! 


“REMEMBER” 
WHEN YOU SAY 
“PITTSCO” YOU THINK 


OF EVERYTHING IN RADIO! 


Vacuum Tubes 
AUdiotvon, Det AMpsnOSClac se ae dele eleles $6.00 


F. D. Pitts Co., Boston, Mass, 
Tube Sockets 


NiO; GR=1 “General -RAdiow. cn « Soest. oa $1.75 
No: R=300> Der Forest7 seen. ces eo ee 1.50 
No. R-400 De Forest Inverted type.... 2.75 
Wor NEW =15 Marcon titccctaehe = eles cuales 1.50 
INOn 8550) Murdock)“ aeen tas sie cocihssnare 1.00 
F. D. Pitts Co., Boston, Mass. 
Rotary Spark Gaps 
ING. Ca8e Maurdockil Pam rein © oe crccie Aone $18.50 
No. 124 Klitzen latest model.......... 26.00 


No. P-1 Benwood sound proof......... 30.00 


Benwood Rotors 8, 10, or 14 point.... 8.00 
F. D. Pitts Co., Boston, Mass. 
Regenerative Receivers 
“Grebe”’ 

No. CR-1 170-600 meters with tube con 
trol “Sle CONTAIMEA I. a oalere siccax chee 90.00 
No. CR=2 70-600) meters 5 stay... Sisk as 51.00 


No. CR-3 ‘Special’? for relay work. 


GCOS MISEEES Ts ui tces errichave cue Sis ate 65.00 
No. CR-3A 170-375 meters. The latest 

Grebe short wave receiver.......... 45.50 
No. CR-4 170-600 meters with series 

CONGENSEH (2st eps ieeoa arena ee .00 
No. CR-6 170-600 meters. Receiver, de- 


tector and two step amplifier self 
contained. A complete set........ 200.00 
No. CR-7 500-20000 meters. Long wave, 
with tube control. A complete re- 
COL V OTe ree see tas ca ae ete iant @ alle hae 210.00 
(Give him that Grebe set. An incomparable 
Christmas gift.) 


F. D. Pitts Co., Boston, Mass. 


Oscillation Transformers 


INO; 4244 VEU CO CLGG uceions no ean ee eee) os $ 5.00 
ING: 21 Wn ORG ALSO De ytiui eens aie ahertee oA is 12.00 
No. TXL-100A International .......... 16.75 
No. Z-652 Clapp-Eastham 1 KW. size.. 20.00 


EF. D. Pitts Co:, Boston, Mass, 


Audion Control Panels 


No. RORA Grebe with cabinet........ $12.50 
. RORH Grebe with tick. connections 17.00 
. P-401 De Forest in cabinet........ 14,25 
. P-500 De Forest in cabinet with 45 
VOltSeee 53 ove batteryiy sca... ces, ccsl ees : 


F. D. Pitts Co., Boston, Mass. 


25.00 


Telephones (Pair) 


No. 1 Type C Baldwins Navy Standard.$16.50 
No. 2 Type E Baldwin’s latest super- 


SENSICIVeM rede sierataie eins ne Siem centers 0.00 
Brandes Superior 2000 ohms........... 7.00 
Brandes Transatlantic 2800 ohms,..... 12.00 
Brandes Navy Type 3200 ohms........ 14.00 
No, 55 Murdock. 2000 ohms .5s...00..05 4.50 
ING. SbieMurdoek 13000) (olamSit anes eicls sce = 5.50 
No. 52-W Century 3200 ohms Govt. 

SEA DOAT A's Excclete eee ele abs alee RA ona 14.00 
No. 53-W Century 2200 ohms Govt 

Shari ay Cae. .etyscere kiana epee svare aieke te 12.50 


F. D. Pitts Co., Boston, Mass. 


Every article listed sent to any part of the United States Postage or express prepaid! 


“Let ‘PITTSCO’ products, service and delivery solve your Xmas problems” 


Dept. B 


SEND US YOUR ORDERS TODAY! 


Manual No. 22 just out, sent upon receipt of ten cents 
“PITTSCO” SERVICE REACHES ALL OVER THE WORLD! 


F. D. Pitts Co., Inc. 


in stamps 


WHY NOT LET IT REACH YOU! 


Boston, Mass, U. S. A. 
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° Radi 
Corwin ‘saviee 


The wonderful success resulting from 
the inauguration of our Mailing De- 
partment on a small scale, and the 
courteous replies after the delivery 
of goods, congratulating us on_ our 
promptness and accuracy in_ filling 
orders has resulted in our forming 
the Corwin Radio Service. 


Here you can buy any radio instru- 
ment manufactured by old and reliable 
houses. Our immense stock enables us 
to serve you the day we receive your 
order. 


VARIABLE CONDENSERS 


EEC COs OO Luan. staterskosetanevercieteieieiesis $6.25 
As Re Co; COO 5 38 screen pst terre shets 5.00 
With No. 67 Dial add $1.00 
Murdock: S665 5) cionice chetotcieuessiietelese, mete $4.75 
Murdock SGT wecclesitetencuiece a retersiacitnceiots 4.75 
PPUrdoecks SOS. i cise eis ehste ra apis 6) ever esos 3.75 
Clapp-Hastham S00) i 2.2. ..<.0, cise ota 7.50 
Glapp-Bastham, 800A ci. cles cisteres 9.50 
Clapp- Eastham: (8005) 26ii dioctecs stele 11.50 


Complete with dial 
Shipping weight One Pound. 


GRID CONDENSERS 


Radisco, Postage 3. Cents ssa: si vewieiis sie 35¢c 
ANTENNA SWITCHES 

Murdock S>1D85 Fle cclettershotena aiptaleticrens $4.50 
Glapp-Eastham, *L0 ibs. ates cea 12.50 
OSCILLATION TRANSFORMERS 
RMaIsGo UNOPSG as eile cca siete erate eels $15.00 


Via Express collect only. 
RADIO CRAFT PRODUCTS 


DIGLECCOL p okastos seers G akcie » wishelelotelatetols $15.00 
Iwi) ISLODMADAPENION ccs e.cieickeleleweielolee 50.00 
Detector panies SALEDic ce wiccere elevate slercuals 45.00 
Detector and DiStepi 2... cere 6.010 ae. eiels 70.00 


Postage paid. 
“B” BATTERIES 


Ra disco INO: stp wel OSs c cove». cfeitis <ehete $1.50 
RAdiISCOMNG: Lown DSamere += 1o-0 s ojelertectete 2.65 
Everready Storage battery prices on 
application. 

TUSKA C, W. APPARATUS 

Tits Coil V2MDSa Gietetelete + «is elelaie etetete $ 7.50 

LEZ" Coils Austere c cuiewsicrs ss 0 Stanevortarane 10.00 

SUM Onn Wweey Wh eS Sad padieaeto oc ociotss 12.50 

PTOI ES SeeloSee persvelens ate = silseentinns iene 16.00 

AERIAL WIRE 

7 x 22 tinned copper 

LOO WeetA 2M | aisle 0s achae whe aw saya oteatens $1.25 

200 L6CE cA IDSs 5 via clelerern aleve as ctelere Bae veh 

B00) LEST SL DSi aw ne cicneteteletscers oneleve (ers otete 6.00 

AMPLIFYING TRANSFORMERS 

PATER 1@Oy, el ada roneuelel aratenetens) e scbinie) suelers $5.00 

Medoraly Wl Dales sxeaie epometeenessfeveleveveratons 7.50 

JACKS AND PLUGS 

Hederale Closed), CinGUlt.” eis. « ceteleiers 85c 

Federal Open Circuit .......... pete t OC 

Federal Double Circuit............. $1.00 

MederalyPlug) . Aiiaiewen ences oe epee 2.00 
Postpaid 


ALL RADISCO COILS and Wireless Press 
Books. 


ROTARY SWITCHES 


Clapp-Eastham, No. 19 ............ $1.00 
Clapp-Eastham, No, 19A .......... OD 
Our Own, No. fap Cre Pia ae .40 
OurtOwn} INGegairanieotets clean cistekesenete esate .55 
POStase pio syetese. ojsteisuccnketenacte .05 
TOR WIN. DIALS 
PES CTO CR A SOLIS 6 $ .75 
nC a Po With VEMOD ict... craretece 1.30 
No. 68, EE ARE Om oH ooo OO eee’ 1.00 
No. 69, 3%” with knob............ 1.70 
Postpaid, 
RECEIVERS 
Murdock No. 55, 2000 ohm.......... $4.50 
Murdock, No. 55, 3000 ohm ........ 5.50 
Brandes Superlorwe..i. so cee 7.00 
Baldwin Coe. 2.4 ace a oe eee 16.50 
Baldwin  H). improved uscweeee. oe 20.00 
Brownlie, “New \scesect ewe eee 12.00 


Shipping weight 2 Pounds 
CONTACT POINTS 


CESING.) 1 Brags. d0Zen.. eerie eee 256 

CP-4 Brass) "dozen oa. ecco eee ee 35c 

CP-5, Nickel Plated, dozen.......... 45¢ 

Postpaid. 

VARIOMETERS 

Radisco: No. Giga. scien eon eee $7.50 

RaAcdisco INO Dis. cats, tee eee a ae 8.75 
3 pounds, 

VARIO-COUPLER 

RUAGISCONOWS lenis 5s ois che. cone cate $8.50 

Adisco VINO. Dit. ole cope niets omen 9.50 
3 pounds. 


All orders for apparatus not listed 
as postpaid must be accompanied 
by postage charges. 


Send Ten Cents for Catalog 


A. H. CORWIN & COMPANY 
Dept. C3. 4 West Park St., Newark, N. J. 


THE WIRELESS AGE 


moderate price, this receiver has been 
built along standard lines. In figure 
1 is shown the front view of the re- 


DECEMBER, 1920 


controls the grid variometer, the one 
to the right controls the plate vario- 
meter. In the upper center of the 


5S OREDENERATIVE RECEIVER 
BE CASK 


PLATE VARIQHETER 


ANT. GND. 


A-BAT. 


Figure 2—Circuit diagram of the short-wave regenerative receiver 


ceiver. All the knobs are of the latest 
type, insuring easy adjustment and ac- 
curate control. The knob to the left 


DO YOU KNOW 


that the ACE Type B 2-step 
Amplifier will give you 450. 
times amplification of signal? 
Price $20.00, ready to wire. 
Diagram furnished. 


We manufacture and handle 
complete lines of Radio in- 
struments and accessories. 


Write for Catalog 


panel is mounted a vacuum tube 
socket which will accommodate any 
standard tube. Directly below the tube 


“You may pay more—but you can’t buy better.”’ 


The Precision Equipment Company, Inc. 
Manufacturing Engineers 


2437 Gilbert Ave. Dept. C . Cincinnati, Ohio 
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Prize Contest Announcement 


The subject for the new prize contest of our year-round series is: 


METHOD OF MOUNTING AND SECURING 
GOUREING BETWEEN COLLS OF LDHE 
PEA Pe Pe Wa NID V eek RT 


Closing date, January 1, 1921. 


Contestants are requested to submit articles at the earliest practicable 
date. 


Prize Winning Articles Will Appear in the March Issue. 


A great many amateur operators have purchased lattice wound coils 
for primary, secondary and tickler circuits to cover various wave lengths. 
Considerable trouble in mounting these coils in such a manner that good 
coupling can be obtained easily ‘and smoothly has been experienced. Let 
us hear how you accomplished this with your lattice wound coils. 


PRIZE CONTEST CONDITIONS—Manuscripts on the subject announced above are judged 
by the Editors of THr Wrreress AcE from the viewpoint of the ingeniousness of the idea 
presented, its practicability and general utility, originality, and clearness in the description. 
Literary ability is not needed, but neatness in manuscript and drawing is taken into account. 
Finished drawings are not required, sketches will do. The contest is open to everybody. The 
closing date is given in the above announcement., THE WtrELEss AGE will award the following 
prizes: First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, in addition to the regular 
space rates paid for technical articles. 


All manuscripts should be addressed to the Contest Editor of Tue Wiretess AGE 


Figure 3—Rear view showing arrangement of instruments 
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socket are two switches controlling in coil. There is no adjustable coupling 
single and multiple turns the primary coil in this receiver, energy being 
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Electrical and Radio Theory combined with laboratory 
practice. Special course in Vacuum Tube and Radio Telephony. 
Elementary and Advanced Classes. Day and Evening Sessions. 

Write, call or phone for illustrated booklet. 
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PERFECTION 
Lettering and 
Drawing Pen 


HE most simple 

and most efficient 
lettering pen for 
- free-hand lettering. 
It writes with a 
steady, smooth, vel- 
vety touch. 


It’s Different! 
Try It! 


If you want com- 
fort, speed and efh- 
ciency in lettering, try 


thePERFECTION. 


Eliminates that con- 


stant refilling and 


cleaning. The 
PERFECTION is the 


only lettering pen that actually 
solves the lettering problem. 


Made in eight sizes to 
suit all requirements. 


Write for Circular No. W. 


Manufactured solely by the 


New York Blue Print 
Paper Co. 


Sensitized Papers, Drawing Materials, 


Drafting Furniture 


102 Reade Street New York City 
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Try This Sensitive 
Radio Head Set 


It is equipped with non-conducting spool heads and slotted 
pole tips which eliminate eddy current losses. Furthermore 
all operating parts of these a 


Stromberg - Carlson 


Radio Head Sets 


are housed in dust and moisture-proof 
aluminum cases. Have adjustments 
for temperature variations. Strongly 
constructed; very sensitive for use on 
shore or aboard ship. 


Bulletin 1206W gives full 
particulars. Write today. 


Stromberg-Carlson Tel. Mfg. Co. Te semonale Set: will Hbetisent upon 


receipt of $12. 6-foot moisture- 


proot cord attached. For commer- 
ie Rochester, NEY? cial or private radio service. Money 
4 y refunded if not satisfied. 
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ENGLAND | 
HOOKS ’ER TO HER BULB 


The Most Wonderful Tuner in the World for $10.00 
Add Parcel Post 


READ THIS TEST. TUNERS ARE LICENSED 
UNDER ARMSTRONG PATENT 


On the evening of July 10th I was listening in with a companion a Marconi Operator using 
your 20,000 meter tuner when we neard N. S, S. with great clearness and copied the whole 
of the message. We also heard N.S.F. in communication with a U.S. Warship. We also 
heard N.F.U. which we have been unable to identify. . All these stations we heard quite 
distinctly and had no trouble in taking down the messages. The aerial used was 70 feet 
twin wire on a house in the city. The valves Telefunken. The circuit the one given by you 
—altogether we were listening in five hours. The tuner was never silent for a moment and 
we received messages from dozens of stations. We considered these results excellent. 


(Signed) W. R. WADE: 
6 West Mall, Clifton, Bristol, England. 


KNOCKED DOWN OR ASSEMBLED CONDENSERS 


Which kind do you want? Made for panel mount- 
ing and are complete with scale, pointer and knob. 
Used all over the world. No C. O. D. orders, add 
Parcel Post. Buy from your local dealer or send 
us his name if he can’t supply you. 

Formica tops and bases. Movable plates are now 
held by nuts and not clamped with washer as for- 
merly. 


LE Blate KDI oa. et aa same aie c- eter $1.80 11 Plate assembled....................$2.75 
4 ae AER Ma Net hen tease ooo apehetere eho iene 2.25 21 pd oO) ERS ss ot ere 
a1 's* PEs ahd aitags Qa vendo iapanenerene eears aveteugtel® 3.20 41 es se 


Sold by TRESCO, Dept. 6, Davenport, Iowa Or Your Dealer 


SEND 5c. FOR CATALOG 
WE SELL BULBS—WAVEMETERS—RHEOSTATS—BINDING POSTS. 
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transferred from primary to secondary 
by means of a fixed coil located be- 
tween the single and multiple turn sec- 
tions of the primary. The self-in- 
ductance of this coil and the mutual 
inductance between it and the primary 
coil are such that a highly desirable 
percentage coupling is obtained. This 
permits extremely sharp tuning and at 
the same time allows sufficient energy 
to be transferred. 

In figure 3 is shown the interior of 
the receiver and the location of the 
various elements. The central loca- 
tion of the vacuum tube socket makes 
possible the use of extremely short 
leads to the variometers. The vario- 
meter stator forms are made rectan- 
gular so as to guard against the serious 
capacity effects which would result 
with the use of a grid circuit with 
practically no capacity, except that of 
the tube and socket itself. 

The entire assembly is mounted on 
a bakelite dilecto panel which is 
screwed to a mahogany-finished cabi- 
net of birch. The general appearance 
of the receiver is excellent and its 
first tests have shown it to be a thor- 
oughly reliable receiver on the wave- 
length range for which it is designed 


—150 to 375. meters. 


How to Construct 


an 


Electrolytic Amplifier 
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BALDWIN PHONES _ 
Special Reduction 


The U.S. Navy, the British, French 
and several other European Governments, 
in addition to most professional oper- 
ators, have adopted BALDWIN PHONES 
as their standard of electromagnetic re- 
ceiver excellence. 


The reason for this preference is ap- 
parent. Exceptional sensitiveness com- 
bined with ruggedness gives BALDWIN 
PHONES their popularity. The diaphragm 
is made of the finest quality selected mica 
with the force concentrated at the exact 
center as in high grade phonograph re- 
producers. 


The small armature is pivoted and de- 
signed to act as a fulcrum when con- 
nected to the diaphragm by a small link. 
There is no tension or springing of metal 
as in ordinary receivers. Four-pole pieces 
of a single solenoid act upon both sides 
of a highly balanced armature, 


Signals that cannot be heard with the 
best types of ordinary receivers become 
easily readable with the BALDWIN 
PHONES. 

Improved Type “‘E’’........... $19.00 

Regular Price....... 20.00 

Original Type “C”............. $15.50 

Regular Price........ 16.50 

These BALDWIN MICA DIAPHRAGM 
AMPLIFYING TELEPHONES, which are 
shipped direct to us from John Firth & 
Co., Inc., are absolutely guaranteed to 
‘prove fully satisfactory. _ 


The Kehler Radio Laboratories 


901 West First Street, Abilene, Kansas 
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Order the books you want now—then put this list away where you can find it when you want more books. It’s worth saving 


PRACTICAL WIRELESS 
By Elmer E. Bucher 


More than 100,000 copies of this book have 
been sold to date. It is used in practically 
every school, college and library in this 
country. 

Starting with elementary data, it pro- 
gresses, chapter by chapter, over the entire 
field of wireless—fundamentals, construction 
and practical operation. 

Size, 6% x 9% inches. 


y 352 pages. 340 il- 
lustrations. 


Handsomely bound in full cloth. 
Price, $2.25. 


VACUUM TUBES IN WIRELESS 
COMMUNICATION 


By Elmer E. Bucher 


Tells in understandable language the fun- 
pa pen ra operating principle of the vacuum 
ube. 

Shows over 100 different circuits for its 
practical use as Detector, Radio or Audio 
Frequency Amplifier, Regenerative Receiver, 
Beat Receiver, and Generator of Radio Fre- 
quency Currents. 

1 130 diagrams reveal, step by step, in sim- 
ple and direct form, every known use of the 
vacuum tube. 

Cloth, 64% x9¥%, 
and illustrations. 


202 pages. 159 diagrams 


Price, $2.25. 


THE WIRELESS EXPERIMENTERS’ 
MANUAL 


By Elmer E. Bucher 


Thé only book published that comprehen- 
sively covers the theory and design of ama- 
teur wireless transmitters and _ receivers. 
Construction of transfermers, high voltage 
condensers, spark gaps, aerials, masts, re- 
ceiving sets for long and short wave length 
reception. Construction and operation of a 
50-mile buzzer transmitter, regenerative re- 
ceivers, cascade amplifiers, preferred circuits 
for long and short wave receivers, quench- 
gap -transmitters, methods of measuring the 
internal impedance and amplification of con- 
stant of vacuum tubes are explained. 

Direction finders, underground aerials and 
the use of Weagant’s static eliminator for 
amateurs are the subjects of special chap- 
ters. 

The most complete textbook on the subject 
yet published. Cloth bound. 351 pages. 
Fully illustrated. Price, $2.25. 


RADIO TELEPHONY 
By Alfred N. Goldsmith, Ph. D. 


This complete text on radio telephony is 
intended for radio engineers, operators and 
experimenters, also radio electricians in the 
Navy, men in the Signal Corps and especially 
men in the Aviation Service who handle 
radio equipments. Students and others who 
desire to be clearly informed concerning this 
newest and most interesting branch of elec- 
tric communication need this book. 

It is written in clear style, and presupposes 
very little knowledge of radio. 

Size, 614%4x9% inches. 256 pages. 226 il- 
lustrations. Full cloth, stamped in gold. 

Price, $2.50. 


PRACTICAL AMATEUR WIRELESS 
STATIONS 


Compiled by J. Andrew White, Editor, “The 
Wireless Age” 


An ‘‘Experience’’ book, containing the best 
suggestions of thirty-three experimenters on 
Building, Installing and Operating Experi- 
mental Stations for Radio Communication. 

Paper. 136 pages. Profusely illustrated. 

Price, 75c. 


HOW TO PASS U. S. GOVERNMENT WIRE- 
LESS LICENSE EXAMINATIONS 
By E. E. Bucher 
New Edition Largely Revised and Extended. 
142 Questions and Answers. 
An ideal quiz book when used with 
PRACTICAL WIRELESS TELEGRAPHY 
Paper 6144x934 in. PRICE, %5c. 


RADIO INSTRUMENTS AND MEASURE- 
MENTS 


Here is a book that should be in the hands 
of every wireless worker. It answers the 
questions you want to ask and will add ma- 
terially to the efficiency of your wireless 
work, 

Contents: Fundamentals of electromagne- 
tism, Principles of alternating currents, Ra- 
dio circuits, Damping, Wave meters, Con- 


TELEGRAPHY densers, Coils, Current measurements, Instru- 


ments and methods of radio measurements, 
Resistance measurement, Sources of high 
frequency current, Calculation of capacity 
and inductance, Design of inductance coils, 


High frequency resistance, Miscellaneous for- . 


mulas and data. 
Cloth bound. 332 pages. Fully illustrated. 


Price, $1.75. 


PRACTICAL AVIATION 
Including Construction and Operation 
By Major J. Andrew White 


A text book for intensive study by men 
preparing to become skilled mechanicians 
and aviators, 

A broad treatment of subjects never be- 
fore contained in general aeronautic text 
books is included comprising operation and 
care of aviation engines, reconnaissance, map 
reading, signaling and co-operation with 
military bodies," radio and its uses, machine 
gunnery and bombing from airplanes. 

Full cloth. size, 6%x9% inches. 200 
pages. Fully illustrated. Over 200 diagrams 
and photographs. Price, $2.25. 


MILITARY SIGNAL CORPS MANUAL 


By Major J. Andrew White, Chief Signal 
Officer of the American Guard 


This manual, the only complete work on 
the broad subject of army signaling, is in- 
dispensable to Signal Corps men. 

Officers of infantry and artillery will find 
the volume of great utility, a proper concep- 
tion of the enormously enlarged Service of 
Information being indispensable to all com- 
missioned men. 

Prepared with the full co-operation and 


approval of the Chief Signal Officer, U. S. 
Army. 
Cloth. 588 pages. 260 illustrations. 


Price, $2.25. 


ELEMENTARY PRINCIPLES OF WIRE- 
LESS TELEGRAPHY 


By R. D. Bangay 


Part, I. 

This book has been used very largely for 
the training of Telegraphists to take sole 
charge of complete Wireless Telegraph In- 
stallations. All parts of the transmitting and 
receiving apparatus are described in a way 
to give the students a sound working knowl- 
edge of the apparatus entrusted to his care. 

Cloth. 224 pages. Fully illustrated. 

Price, $1.75. 
Part If 

Dealing particularly with the component 
parts of a Transmitter, Each part is ex- 
plained separately and fully. It also de- 
scribes the condition of resonance under 
which they can most effectively be com- 
bined and to which each part should be ad- 
justed to form an efficient transmitter. 

242 pages. 302 illustrations. Price, $1.75. 

SPANISH EDITION COMPLETE, $3.25 


THE WIRELESS TELEGRAPHIST’S 
POCKETBOOK OF NOTES, FORMULAE 
AND CALCULATIONS 


By J. A. Fleming, M.A., D.Se., F.R.S. 


A book of practical working formule and 
calculations for the student of radio telegra- 
phy. An indispensable part of the working 
equipment of every wireless student. 

Bound in full flexible rich leather, stamped 
in gold with round corners and gold edges. 
347 pages. Price, $3.50. 


SHORT COURSE IN ELEMENTARY 
MATHEMATICS AND THEIR APPLI- 
CATION TO WIRELESS 
TELEGRAPHY 


By 8S. J. Willis 


182 pages. Charts, diagrams and 
Price, $1.75. 


CALCULATIONS AND MEASUREMENTS 
OF INDUCTANCE AND CAPACITY 


By W. H. Nottage, B.Sc. 


144 pages. Full cloth. Fully illustrated. 
Price, '$1.%5. 


MAGNETISM AND ELECTRICITY FOR 
HOME STUDY 


By H. E. Penrose. 


224 illustrations. 515 pages. 
Price, $2.25.. 


Cloth. 
tables. 


Full cloth. 


HOW TO CONDUCT A RADIO CLUB 
By E. E, Bucher 


Covers parliamentary procedure, indoor 
and outdoor experiments, 5,000-mile receiving 
sets, vacuum tube amplifiers and detectors 
and many other subjects. 

Paper, 6% x 9% inches. Fully 
illustrated. Price, 75c. 


148 pages, 


THE THERMIONIC VALVE AND ITS 
DEVELOPMENTS IN RADIO TELE- 
GRAPHY AND TELEPHONY 
By J. A. Fleming, M.A., D.Sc. 

279 pages. 144 diagrams and illustrations. 
Price, $5.00. 


WIRELESS TELEGRAPHY AND 
TELEPHONY 

First Principles, Present Practice 

and Testing 

M. Dowsett, M.1.E.E. 


305 diagrams and illustrations. 
Price, $3.00. 


By H. 
331 pages. 


SELECTED STUDIES IN ELEMENTARY 
PHYSICS 


By E. Blake, A.M.I.E.E. 


A hand book for the wireless student and 
amateur. 


176 pages. 43 diagrams and illustrations, 
Price, $2.00. 
WIRELESS’ TRANSMISSION OF 


PHOTOGRAPHS 
By M. J. Martin 


Revised and enlarged edition. 
Fully illustrated. Price, 2.00. 


143 pages. 


TELEPHONY WITHOUT WIRES 
By Philip R. Coursey, D.Se., A.M.1.E.E. 


414 pages. 250 diagrams and illustrations. 
Price, $5.00. 


RADIO ENGINEERING PRINCIPLES 
By Lauer and Brown 


Endorsed by Major General George O. 
Squier. 
304 pages. 250 illustrations. Price, $3.50. 


THE OSCILLATION VALVE 
The Elementary Principles of Its Application 
to Wireless Telegraphy 
By R. D. Bangay 
110 diagrams and illustrations. 
Price, $2.75. 


215 pages. 


HANDBOOK OF TECHNICAL INSTRUC- 
TION FOR WIRELESS TELEGRAPHISTS 


By J. C. Hawkhead and H, M. Dowsett 
Cloth. 309 pages. Illustrated. Price, $2.50. 


MANUAL DE INSTRUCCION 
Tecnica Para Operadores De Telegrafia 


Sin Helos. 
Per Meadows. Price, $3.00. 


STANDARD TABLES AND EQUATIONS 
IN RADIO TELEGRAPHY 
By Bertram Hoyle. Price, $3.25. 
160 pages. Size, 54x8%%. Cloth. 


POCKET OS a OF TECHNICAL 


Used in Wireless Telegraphy 
By Harold Ward. Price, $1.00. 


1920 YEAR BOOK OF WIRELESS 


TEL, AND TEL. Price, $3.75. 
Postage 25c Extra 


MANUAL OF RADIO TEL. AND TEL. 
By S. S. Robison. Price, $2.50. 


EXPERIMENTAL WIRELESS STATIONS 
By P. E. Edelman. Price, $3.00. 


CONSOLIDATED RADIO CALL BOOK 
Price, $1.25. 


HIGH FREQUENCY APPARATUS 
By T. S. Curtis. Price, $3.00. 


Send All Orders to WIRELESS PRESS, Inc., 326-28 Broadway, NEW YORK 
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, The Wills am B. Duck Co. 


ANYTHING 
ELECTRICAL 


No. 14 Big 200 Page 
Wireless and 100 
Page Electrical 


CATALOG 


JUST OFF THE PRESS 


Any radio amateur will tell you there is no 

catalog to take the place of Duck’s, and that 

it is a Beacon Light to guide you in the 
selection of your apparatus. 


Send 12c for the Wireless Catalog and 6c 
for the Electrical Catalog. This amount 
may be deducted on first dollar purchase. 


Great cost of catalogs and low 
prices prohibit distribution otherwise 


THE WILLIAM B. DUCK CO. 
239-241 Superior St., Toledo, Ohio 


TELEGRAPHY 


(Both Morse and Wireless’ and RAILWAY ONG 
taught thoroughly and quickly. Big salaries now paid 
Great opportunities for advancement. Oldest and largest 
school; established 46 years. Endorsed by Telegraph, Rail- 
way, Radio, and Government officials. Expenses low— 
opportunities to earn large portion. Catalog free. 


DODCE’S INSTITUTE E Street, Valparaiso, Ind. 


RADIO CLUB PINS 


Special folder of designs and prices in ad- 
dition to regular catalog free 
on request. Be sure to see 
these new numbers’ which 
will put new life in your club. 


Metal Arts Co., Dept. 13, 
Rochester, N. Y. 


STOP and READ 


We sell all wireless and electrical goods. 
Also all kinds of wire. Both bare and in- 
sulated. No. 14 soft copper wire $0.90 per 
100 ft. We sell a 4% K. W. Transformer 
guaranteed to transmit 250 miles, Price 
$16.00. 25% deposit required on all orders, 
TAF ELECTRICAL APPARATUS CO., 
293 N. Main St. Wilkes-Barre, Pa, 
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The Monthly Service Bulletin of the 
National Amateur Wireless Association 


Founded to promote the best interests of radio com- 


munication among wireless amateurs 


J. Andrew White 
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Guglielmo Marconi 
President 


in America 


H. L. Welker 
Secretary 


NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS 


Prof. A. E. Kennelly, 
Harvard University. 
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Captain D. W. Todd, 
GU 1S. NES Director Naval Communica- 
tions. 
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Prof. Alfred N. Goldsmith, 
College of the City of New York. 


Headquarters, 64 Broad Street, 
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American Guard, 
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Instructing Engineer. 
Prof. Samuel Sheldon, 

Brooklyn Polytechnic Institute. 
Colonel Samuel Reber, 

Signal Corps, U. S. Army. 


Prof. Charles R. Cross, 
Massachusetts Institute of Technology. 


New York 


O give wireless amateurs a chance 
to practice, the New York Naval 
station and others send out news for 
boy scouts and other boys every day at 
slow speed. All that is necessary in or- 
der to take advantage of the plan is to 
form a connection with the nearest 
scout headquarters which has a wire- 
less receiving station and obtain the 
weather. reports, finals in athletic 
events and other news. All boy scout 
headquarters are expected to get their 
information either by wireless direct or 
from some other scout radio station. 
As there are 175,000 amateur radio 
stations in the United States it is not 
difficult even for a single troop to con- 
nect with the navy headquarters and 
to pass information along for the bene- 
fit of the public. The sea scout commo- 
dore, 200 Fifth avenue, Manhattan, 
sends free information sheets for wire- 
less amateurs who want copies of the 
confidential code in which the messages 
are sent out. 


The Community Radio Club of 
White Plains, N. Y., an organization 
of local amateur.operators, recently 
held a meeting at the residence of Fred 


Sipp, No. 107 Westmoreland Avenue. 
R. W. Emerson Decker was re-elected 
president, Charles Storey was elected 
vice-president and Mr. Sipp was 
elected secretary and treasurer. Short 
talks on the science of radio, which 
were enjoyed by the members, were 
given by Mr. Decker and Mr. Storey. 

Meetings will be held weekly here- 
after. 

The club is desirous of including on 
its roster all the amateur operators of 
the city and the surrounding towns, 
such as Mamaroneck, Harrison, Scars- 
dale, etc. Anyone desiring to join is 
requested to communicate with Mr. 
Decker either by phone or radio. His 
radio call number is 2UA. 


Operators in charge of the radio sta- 
tion at St. Martins college, Lacey, 
Wash., have been informed by mail 
from Wichita, Kansas, that wireless 
signals sent out by the college station 
on Wednesday evening, September 22, 
were distinctly read in Kansas City. 
H. Paul Willis, of Wichita, was the 
operator who picked up the signals (a 
distance slightly over 1,500 miles). 

The college station has made other 


COMMERCIAL RADIO OPERATOR 
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New Federal Arc Set Installed 


Y.M.C. A. RADIO SCHOOL 


149 East 86th Street 


** Best Radio School in the East ’’ 


New York City 
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records in transmitting, having reached 
Phoenix, Ariz., not long ago. 


Many improvements and pieces of 
new apparatus have been added to the 
college station, greatly increasing its 
receiving range. European stations are 
copied direct, under favorable weather 
conditions, while stations on the At- 
lantic’ coast, in’ Panama; and as’ far 
east as. Japan and the Philippine 
Islands are copied at almost any time 
of the day or night. 


Conversations over the wireless tele- 
phone system now in use between Los 
Angeles and Avalon on Catalina Isl- 
ands are plainly heard any evening. 
The official call of the operator in 
Wichita who copied the college signals 
is 9OE and the outfit used at the time 
consisted of a two step amplifier in 
connection with a mid-west radio re- 
generative receiver and Baldwin 
phones. The message from the Lacey 
station received by the operator in 
Kansas was the usual local weather 
report sent out at 9 o'clock each eve- 
ning. This local report is broad- 
casted on 375 meters and is picked up 
by most of the amateurs on the coast 
and far inland. Ship radio operators 
as far north as Prince Rupert have ac- 
knowledged receipt of the report. 


The interest in radio matters of the 
Radio Club of Hartford has been 
maintained throughout the summer 
season by its members, who have re- 
built and improved their sets, and in 
some instances perfected regenerative 
circuits for the reception and ampli- 
fication of undamped, or “CW” sig- 
nals. Not a little of the interest is the 
result of C. D. Tuska’s experiments in 
this line, his station being in operation 


EXPERIMENTERS’ WORLD 


practically every evening, broadcasting 
matters of interest pertaining to radio 
communication, as well as music, and 
it is not uncommon to hear wireless 
telephone conversation between this 
station and that of L. D. Fisk of 
Bloomfield avenue, and that of J. L. 
Reinartz in South Manchester, famil- 
larly known as “IKP” Conversa- 
tions and concerts are clearly heard in 
Springfield, Meriden and Bristol and 
probably much further. 


Present interest in radio matters as- 
sures the club of a most successful 
year, more so than any of the preced- 
ing seven years of its organization. 


It has been proposed to establish an 
engineering department to advise and 
instruct members in increasing the eff- 
ciency of their apparatus, and to con- 
tinue with the code practice, which 
was found to be of great assistance to 
its members in qualifying them’for the 
various grades of government licenses. 


With the idea of linking up all ama- 
teur radio operators in Georgia in a 
chain of communication, the Atlanta 
Radio Club and the Georgia School of 
Technology has issued a request to all 
amateur radio operators in Georgia to 
send their names and a description of 
their radio sets to E. H. Merritt, at 
Tech: 


Mr. Merritt is one of the chief op- 
erators at the Georgia Tech radio sta- 
tion. 


Atlanta is the natural center of the 
Government’s fourth radio district, 
which includes the states of North 
Carolina, South Carolina, Georgia, 
Florida and Alabama. 


HERE IT IS 


LATTICE WOUND 
VARIOMETERS 


Type 12 


Realizing the need of a neat, compact, and highly efficient Variometer for the mod- 
ern receiving set, we have produced a Variometer which we feel will meet these require- 
Type 7 is assembled ready for panel mounting. 
Type 12 is a complete unit, and consists of type 7 mounted 
on a 44%4x 4% Bakelite Panel incased in a Mahogany finished Cabinet. 
are provided so that leads may be brought to any side of the cabinet. 

Both Types are equipped with a standard 3-inch dial and knob, making a very 


PRICES, CHARGES PREPAID, 
7G (For Grid Circuits) 
YP (For Plate Circuits) 
Type 12G (For Grid Circuits) 
Type 12P (For Plate Circuits) 


A. W. HALLBAUER, Distributor 


ments. 
panel is all that is required. 


attractive instrument. 


1001 N. Lockwood Avenue , 


Especially Designed to Improve the 
Short Wave Regenerative Circuit 


A %-inch hole drilled in your 


Four binding posts 


Chicago, III. 
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“SORALA” 


RADIOPHONE SPECIALTIES 


BULLETINS 4c 


Type J, 0-100, 0-300, 0-500 Flush 
Milliammeters and 0-3 and 0-5 
Flush Type Ammeters, $6 postpaid. 
Type CSU Balanced, Panel Type, 
Var. Condenser with 414” silver 
plated Navy Dial, .0012 m. f. $6.85 
Adjustable Honeycomb Coil Adapt- 
or, 75c. Postpaid. 


SOMERVILLE 
RADIO LABORATORY 


Manufacturing Designers—Distributors 
102 Heath Street, 
SOMERVILLE, 45, MASS. 


ARLINGTON TESTED CRYSTALS 


For over five years the ac- iy 
cepted standard for crystal 0 
detectors. Galena or Silicon, C 
individually tested and pack- 
ed in tin containers, post | 
My paid, 35c crystal. 


We are distributors for Murdock, DeForest, 

7 Signal, Amrad and all standard lines. 

f TH& NEWMAN-STIERN CO. 

® Dept. W. A. Cleveland, O. 
a 


New 1920 Red Head Phones } 

We announce the new model of the 
famous Red Head Radio Receivers, 
greatly improved, 3,200 ohms, $12.50 
the pair. Write for Bulletin F6. 


y) and other famous lines. 
Y The Newman-Stern Co. 
P D pt. W.A. 


66 JUPITER” STRANDED 
AERIAL WIRE 
1144c. PER FT.— $12.00 PER M. 
7 strands No. 22 solid copper. The ideal 
radiator. Strong. Low resistance. Ship- 
ping wt. 15 lbs. per 1,000 ft. Send postage. 
Sole 8 Moen St. 
Lee A. Bates 72, : 


Worcester, Mass. 


RETURN COUPON 


American Radio Relay League, 
Hartford, Conn. 


Enclosed find $1; please enter my trial subscrip- 
tion to QST for 7 months. 


Names ee ee Beer ee ee ee 


Address 
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For the purpose of bettering condi- 
tions of amateur radio in Morristown, 
N. J., and to act as a reliable link in 
a direct line of communication between 
distant cities, a meeting was held at 


Our Specialty 


Just the instrument you want at the right time; when no other dealer can 
supply you—We can. Our most complete stock and large buying power, 


coupled with economical methods enables us to offer you everything in the home of Merritt E. Gregory on 
rac.o at the time you want it and at very tavorable prices. Pine Street, at which the Morris 
CRYSTAL DETECTORS $2.80 County Radio Club was organized. 
Postpaid Mr. Gregory was elected president ; 
R. M. Lacey, secretary and M. W. 
WIRELESS BOOKS Cilso, treasurer. 
We can supply you with any wireless It is felt that with an efficient or- | 
book published. ganization of this character relay mes- 
Ce eA foo sages can be more promptly handled. 
Gonsolidated Radio Calmmaeok It is proposed to have at least one 
All other radio books of vclue to member stand watch at an official sta- 
the amateur. tion of the club every evening so that 


stations in other towns may be assured 


Mail orders promptly filled. Send 5c for our new of a good route through this vicinity. 


complete price list of all radio apparatus and 
parts today. 


At a meeting of the Ridgewood | 
AMERICAN ELECTRO Oe ee APPLIANCE CO. Radio Club, of Ridgewood, N. J., | 
Dept. A. 235: Fulton Street s 2 New York, N. Y Robert Muns, of 99 Lincoln Avenue, 
announced that he would open his 
station to visitors every Tuesday night 
from 8 to 11 o’clock. He will also re- 


NEW MOTORS =. ceive visitors on Saturday nights by 
| PROMPT DELIVERY appointment. This will give an Ov, 


RET 2 pet eas hs ee os portunity to any one interest to see a 
olyphase Motors irect Current Motors. ingle Phase Motors canals i i j 
I od 7 eRe cone Nitec ae Patan tea, fore hereee phd cs real radiophone station in operation. 


G0 ¢.,1750 R.P.M., Complete ee E M. With base pulley and 1/ omer. io Meith $9. 50 

with base and pulley. pees ashin; veaeg ie ° 
| urea 1/4 Visine Moot - $28.50 i ess ee a 50 One of the best amateur wireless 
Ribehetes ee 1HP. - $66.50 1/4 fhe Mattie Maer S2Q-20 A ane © 28: stations to be found in the southwest 
Papier” TEP = $6600 ne gag.50 V2twan $4650 99 has been installed at the Missouri Mil 
ye St 24.P. - $26.50 ré vee $29.50 1/9 Forcanpesersense” $54.50 itary Academy. Cadets Karshner and 
15v,10amp $26.50 34P. - $98.50 fc Oe 1 HZ seplionindason, $74 50 Browning have been working on the 
| 40v.6amp.-- $31.50 5 yp. ¢ 50’ 2HP, - - $124.50 9, H.P tmimituin 50 installation of the outfit since school 
Mito, 2) seSt SOpeNe 116- Sur. - = $142.50 ee 126. opened and are now able to do excel- 

¥ poe Seed Gredeg 3 vin sider tae = $146.50 lent work with it. 
110 v, 5amp.-- $52.50 adsulin $4 QE 50 5 HP - - $218 50 een sdacion @4 

5 HP. rpulion inducion $1 BQ 50 Messages sent by ships at sea and 


40 v, 12 amp. -- $52.50 with sliding base 
WRITE FOR CATALOG. BARGAINS IN MOTORS AND GENERATORS Sat . 5 
110 v, 9% amp. $67.50 by foreign stations have been copied. 


Ma, WASHING $9¢ 50 
40 Vv, 25 amp. -- $67.50 V/qii. HP = operating for 


1dv, 18amp. $116.50 SP, er r ae | aN : (Continued from page 16) 


Complete, cord, plug and pulley J E 2 ‘ . ® 
en a iceeG roreeracerran : ————— ae inson,’* C. 1B si... oCaptain Qyaieeem 
v,26amp. ° 


SHIPPING TERMS: f570°"Sukstwm tiene stacey ice Echaverri, H. Madge, C. B. Edwards, 
nee si Es sn gi ae = b C. B. E,, and F. W. Phillips of the 
Genero 64-35. a ta — B) §=General Post Office. Japanese dele- 


A Combination that Can’t be Ros 


For Results,—real long-distance signals on short wavelengths you can’t beat the 


Relay Receiver (Type CR-3) 
and Detector and 2-Stage 
Amplifier (Type RORD) 


This is the Outfit which made a reputation for itself in the recent QSS tests. You can get into the Big Relay 
; ‘ . Came and become one of the depend- 
Continental Radio and Electric Corp., New Klaus Radio Company, Eureka, Iil. able long-distance men with this 
York Manhattan Electrical Supply Co., New York, Outfit. 
Central Radio Institute, Indenendenece, Mo. Chicago, St. Louis GREBE RADIO apparatus is li- 
Detroit Electrical Co., Detroit, Mich. Leo, J. Meyberg Co., San Francisco, Cal. censed under the original Armstrong 
Douvleday-Hill rlectrie Co., Pittsburgh, Pa. Panant Electric Co tek New York City and Marconi patents, 
Electrical Specialty Co., Columbus, oO. SD Soy be 3 Inspect this Outfit at your Dealer’s, 
Holt Electrie Utilities Co., Jacksonville, Fla. Phila., School of Wireless Telegraphy, Phila.,Pa. J¢ he qoesn’t-carry our line as yet, 
Hurlburt-Still Electrical Co., Houston, Texas F. D. Pitts Co., Inc., Boston, Mass, drop us a postal for catalogue, men- 
Keily and Phillips, Brooklyn, No eye Western Radio Electric Co., Los Angeles, Cal, tioning his name. 


A. H. GREBE & CO., Inc. 78 Van Wyck Blvd., Richmond Hill, N. Y, 
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announces 


The Ideal Amateur Tube 


in this new 


Audiotron Detector Type C-300 


WITH STANDARD FOUR PRONG BASE 


Y PE C-300 possesses combination properties—it functions 

| as a highly sensitive spark detector, an Audio-Frequency 

Amplifier, an Oscillator for regenerative amplification 

and C W reception, a radiophone detector and amplifier—with 

the added advantages of low B Battery (18-2214 volts) ease 
and permanency of adjustment, uniformity and quietness. 


Type C 300 is produced by an entirely new process of manu- 
facture. Gas action must be coupled with electron emission 
for high signal audibility and sensitiveness as a detector. In 
the past it has been impossible to control this necessary gas 
content during manufacture and also obtain uniformity. Put 
Type C 300 to the test as we have in comparison with all pre- 
vious types of tubes. I am confident of your answer. 


Produced in large quantities entirely by machinery in the 
largest vacuum tube factory in the world has made it possible 
to offer Type C 300 at the remarkable price of $5.00. Every 
tube is carefully inspected and tested and is guaranteed free 
of all mechanical and electrical defects. 


Type C-301-High Vacuum Navy Type Amplifier 


TYPE C 301 HIGH VACUUM AMPLIFIER is designed to meet the 
demand for the Navy Type amplifier and regenerative receiver. The 
internal structure and exhaust permit operation at plate 

voltages of 40 to 100. Amplification constant 7 to 9 with $650 
internal impedance of 20,000 to 12,000 ohms. Price........ a 


See your dealer today and get your copy of Bulletin C 300 describing 
these new tubes. If your dealer cannot supply you send us his name 
and address and we will mail you a copy without charge. 


Insist on type C-300 
$ 00 Service and Quality since 1915 
500 Guaranteed by 


Patented Nov. 7, 1905, Jan, 15, 1907, 

Feb. 18, 1908. Licensed only for 

amateur or experimental uses in radio 9 
communication. any other use wiil v 
be an infringement of above patents. 


DEALERS—JOBBERS 


You will be interested in my proposi- Trading as 
tion on the new tubes with the stand- 


ia tatiana ~=AUDIOTRON MFG. COMPANY 
tractive individual cartons. DELIV- A e 

ERIES FOR 60 DAYS NECESSAR- 

ILY IN ROTATION, Write today for ; 
rootetaeed abe 35 Montgomery St. San Francisco 


When writing to advertisers please mention THE WIRELESS AGE 


42 THE WIRELESS AGE 


BOTTTTTTTTTTUTTTTUTTTTOTTTTUNTTTTOUUTTTUOTTTTOUUCTOTUCUTTTUQUTTUNTTTUUOLTTUCUTOOUUTTTUTUUTTUUUUTUCCUICNUTUCIUUCUIUULUUDUUCCLUOULUCLTUUCUTCOLUULHULULOOULUCLLULLLLLLUUOoc eee UC UPL eOLCL LLL eee LL coo CL eco CCL 


AUNUIN NULLA 


© S: QGUPLING 


YPE Z. R. F. Regenerative Receiver for 175 to 600 meters consists of our 
new Z. R. V. Variometer, a coupler of similar construction to the vario- 


= 

= meter, grid condenser and grid leak. The panel is of %4 inch bakelite, 2 
= handsomely engraved and fitted with three 3 inch dials. It measures 1434 2 
= inches long by 5% inches high and exactly matches our detector and amplifier 2 
= panels advertised in last month’s Wireless Age. 

= TYPE Z. R. F. REGENERATIVE RECEIVER..................... $38.00 

= TYPE Z; RB: V. VARIOMETER: only ...650. -0-...-.0- oueldaninae > 6.50 

= Apparatus which excels in those qualities which for 13 years have maintained its 

= enviable reputation for reliability will be found pre-eminent in the display rooms of dis- 

= criminating dealers and is manufactured by 

= CAMBRIDGE, MASS. : 

= Catalogs mailed for 6c. stamps. 

SMM MMT MUL UUM 


6 00 0 GUARANTEE 

Our double tread reconstructed tires save you time, energy and money and do 
away with tire troubles. Our tires cannot be compared with ordinary double tread or triple 
fabric tires of inferior make. Our reputation and success is due to the fact that we spare no 


time or money to make our tires excel in quality and durability. Our tires are used from 
, Coast to Coast. Ask your banker about us. Reliner Free with every Tire. Tubes are guaranteed fresb stock. 


Size Tires Tubes Size Tires Tubes Size Tires Tubes 
30x3% 7.00 2.00 | 33x4 9.00 2.75 ; : 

31x34 7.25 2.10/34x4 925 2.85 )|35x5 13.00 3.60 
32x3% 7.50 2.25 | 34x41 10.50 3.00 | 36x5 13.25 3.70 
31x4 8.50 2.50 | 35x45 11.50 3.15 |37x5 13.50 3.75 


Send 82 deposit for each tire and $1 for each tube ordered, balance 
.O. D. Tires shipped subject to your examination. State whether 
8.S.,C.L.(Q. D.) plain or N. S. is desired. All same price. 


NATIONAL GOOD-WEAR TIRE CO., 1113 Washington Bivd., Dept. 244, CHICAGO 


You Should Equip Your Set 


with a good grid condenser. 


_ We have one made of mica and copper, mounted between 2 bake- 
lite strips, the right capacity for your grid. The price is $1.25, but 
we are selling them this month for $1.00. 

We carry a very complete line of radio apparatus and have an ex- 


ceptionally complete stock of parts. Send 10 cents in stamps for our 
catalog. 


THE RADIO ELECTRIC COMPANY 
3807 Fifth Ave., W. Pittsburgh, Pa. 


NEW SHORT WAVE COUPLER No. 747 


Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance 
Amateur work. Tunes to 800 meters. Does away with the dead-end effect so common when 
large couplers are used for short wave reception. 
Mahogany finished woodwork. Brass metal parts, 
Has new slider feature. Secondary has six taps. 
Wound with Red Enameled Wire, or, secondary 
with Green Silk if so ordered. Measurements 
over all, length 12 inches, width 41% inches, 
height 5 inches. 


PRICE - - $10.00 


F. B. CHAMBERS & CO., 
2046 ARCH STREET - - PHILA.. PA. 
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gates included: Senzaburo Kageyama, 
Captain Y. Uyeda, Ushigoro Kojima, 
Kozaburo Sugino, Commander Hat- 
tori, Major Shosuke Takagi and 
Toyokichi Nakagami. Guests repre- 
senting Official Washington included 
Rear Admiral Andrew T. Long, 
Admiral R. S. Griffin, Captain S. W. 
Bryant, Commander S. C. Hooper, 
Commander A. Hoyt Taylor, Dr. L. 
W. Austin, Lieutenant Commander 
Craven and Lieutenant Commander 
Gramel. 


Queries Answered 


Answers will be given in this department to 
questions of subscribers, covering the full range 
of wireless subjects, but only those which relate 
to the technical phases of the art and which are 
of general interest to readers will be published 
here. The subscriber’s name and address must be 
given in all letters and only one side of the paper 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 

Positively no Questions Answered by Mail. 


ie Ray Brookes Neme 
If you decide to study wireless telegraphy 
with the idea of becoming a professional 
operator you should go to a regular school, 
as the results will be better and quicker. 
The Marconi Institute, 98 Worth Street, 
New: York City, graduates hundreds of op- 
erators each year and will correspond with 
you on this subject. 
a 


P. L., Lansing, Mich. 


Same as above. 

a ae 
B. B. D., Chicago, Ill. 

An ordinary regenerative circuit using 
primary, secondary and tickler coils, will 
prove easy to handle, and gooJ results can 
be obtained. The size of honeycomb coils 
needed depends on the range of wave- 
lengths you desire, and this may be de- 
termined from the De Forest catalogue. For 
short and long’ wave work diagram No. 3 
on page 28 of our October issue gives very 
good results, considering the fact that only 
one coil is used. 


STORAGE B BATTERY 
complete with electrolytic rectifier 
for charging battery from any 110 
V. A.C. line. Makes no noise while 
charging, requires almost no atten- 
tion, and is guaranteed to be ab-- 
solutely reliable. 


32 aVIOIEs ee 5 04 oon $11.00 
48EV Olt”. coe eeae eee 13.00 
64.V olt...ccatat aadteeee 15.00 
150. Noltiwisinctiect. pie eee 27.00 


this size for radiophone work gives 
a range of about 20 miles with one 
bulb. 
Write for descriptive circular. 
CRAIG MFG. CO., 
Ensley, Ala. 
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R ADIOTRONS VACUUM TUBES for 


Amateur or Experimental Use 


HE facilities and resources of the world-famous RESEARCH LABO- 
RATORIES of the General Electric Company have been concentrated 
upon the development and design of a new series of VACUUM TUBES 
for Radio Detection and Amplification. The RADIO CORPORATION 
OF AMERICA now offers to the Wireless Experimenter 
two distinct types, each adapted to a particular field of usage. 


RADIOTRON U. V. 200, the first of the series, is a De- 
tector and Audio Frequency Amplifier of unusual capabilities, 
which operates from a single standard plate battery. Best 
detector action occurs at plate voltages between 18 and 22% 
volts, with a filament current of approximately 1 ampere, and 
with a grid condenser and grid leak. U.V. 200 is partic- 
ularly adapted to amateur regenerative circuits. A trial in 
such circuits will be the most convincing. 


NOTE—-A special ‘A’? or filament battery potentiometer for close adjustment of the plate 
voltage of U. V. 200 will shortly be placed on the market by the Radio Corporation. 


LIST PRICE 

$5.00 RADIOTRON U. V. 201, the second of the series, is an 
unexcelled Amplifier of the PLIOTRON type, which may 
be used for Detection and for Radio or Audio Frequency 
Amplification. Normal plate voltage, 40 (two standard 
“B” batteries). Voltages up to 100 may be used on the plate 
with increasing amplification. Amplification constant, 6.5 
to 8 at 40 volts on the plate, 8 to 10 at 100 volts on the plate. 


Note to Amateurs, Dealers and Jobbers 
Radiotrons are manufactured by ultra-scientific methods laid down by America’s fore- 
most tube experts. No guess work—each tube bears the stamp of electrical manufac- 
turers of world-wide reputation. A uniform product is assured. All tubes fitted with 
standard four-prong base. Filaments operate from 
_=4 6 volt battery with rheostat. 
LIST PRICE LIST PRICES 


$6.50 Radiotron U. V. 200 . = $5.00 


Radiotron Ur VY. 2oIewe. 0.50 
Standard Vacuum TubeSocket 1.50 
Standard Grid Leak-Mounted 
100,000 ohms to 6 megohms 1.25 
Giidleak Unt faeces «5 
Grid Leak Mounting . . .50 
Audio Frequency Transformer 7.50 


Standard Grid Leak Standard Vacuum Tube Socket 


A complete line ot vacuum tube ACCESSORIES The Radio Corporation’s tubes are covered by patents dated 
are now in manufacture and will shortly be available. November 7th, 1905, January 15th, 1907, and February 

; 18th, 1908, as well as by other patents issued and pending. 
Dealers and jobbers: We have an especially attrac- Tubes licensed for amateur and experimental use only, Any 


otber use will constitute an infringement. 


tive proposition for you. Write us at once. 


Address all orders and enquiries to 
SALES DIVISION 


COMMERCIAL DEPARTMENT, Radio Corporation of America 
233 Broadway, New York City 
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An Addition to the 
THORDARSON (mepac) LINE 


Type RS” 


TRANSFORMER 


%4K.V.A, 8,000 volts..,.... $15.00 
Vie g 10,000 ee... 20.00 
pelth ae 15,000 ME 28 30.00 


Transformers, Oscillation Trans- 
formers, Condensers, Spark 
Gap Rotors 


Thordarson Electric Mfg. Co. 


CHICAGO 


RADIOLECTRIC SHOP 


Manufacturers of ““73” Radio Products 
LOCAL AND MAIL ORDER SERVICE 


The “73” Single Blade 
Antenna Switch 


Beautifully designed 
Easily operated 
Well insulated 
Efficient 


Simplicity itself 


Blade moves only two inches 


Controls the audion current, rotary gap, or quenched gap fan, and power line, as well 
as antenna change-over, in one operation. Heavy and substantial. Copper blade, 1” by %”. 
Specially designed for quick action needed in A. R. R. L. work. When in ‘‘sending’’ position, 
“B” battery is thrown off, and filament allowed to burn, thus making the receiver instantly 
ready for work when the switch is thrown; no waiting for bulb to reach proper temperature. 

Type ‘A with Marble Base mickel-plate@s.c..5.0% oc cs 8 oe Eee a $10.00 
Type B with fibre sbaseeme. - sueteracsirc cays «a 2 6 6 wha cis cesta ee. sce 8.00 


IMMEDIATE-DELIVERY 
“73’’ Variometers,.the last word in Variometer Construction, Made of dry hard wood, 
thoroughly seasoned. Wound according to standard specifications. Stators are one-piece 
type, sturdy and efficient. Build your own regenerative set with ‘'73’’ Variometers. The 
“73’’ Vario-couplers, running mates with the Variometers, also made after standard specifii- 
cations. These products are examples of expert workmanship and design. 


“73” Variometer, wound and assembled, with knob and dial...... $ 7.25 
"3" Variometer” wound and assem DIe@Gi asia. * oes were oe eee Seeks 6.50 
Rotor only; Wound op sss es ees a eae Cet aio teleeoecie Wee 2,00 
“73’’ Vari-coupler, wound and assembled, with knob and dial...... 5.50 
Rotor only, WOUNd:. che ocr © er ntods tee HERNAN Oke ars os Shaan ee 1.75 
Complete set, consisting of Two Variometers, complete and one 
vario-coupler, complete, with knobs and dials................ 19.00 
Same, without knobs and dials ....... Bhs i. Ais latte slawd art Pele ce re) SRAM Estos 17.50 
Bare Balls for variometer rotors, wena enim ieee ne tear 1.10 
Bare Balls for’ vario-coupler rotors? ce. cae to eee noe 85 
IMMEDIATE DELIVERY 


“13” Grid condensers) icapacity, :0000iemidere. «seat. bee fee ae Ly abs 

Distributors for: AMRAD (Complete stock), Acme Apparatus, Wireless Manufacturing 
Co., Pacent Electric Co., C. R. L., Clapp-Eastham, Murdock. 

Our “STATIC ROOM” and RADIO STATION open to all radio men. Come up and meet 
the bunch and get acquainted. J 

AMATEURS and COMMERCIAL OPERATORS in Great Lakes vicinity, send your name 
and address for our mailing list, and we will send you a copy of our semi-monthly radio 
magazine. “The FIFTH CITY OSCILLATOR” full of up-to-the-minute news of Cleveland, 
Detroit, and vicinity, radio operators, and what they are doing. 


RADIOLECTRIC SHOP, Dept. W, 919 Huron Road, Cleveland, Ohio. 
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Cc. H. S., New York. . 

The type of bulb you speak of does not 
give the results required unless constructed 
in a special manner, and this would cost, 
more than the Marconi vacuum tube. A 
trial of both kinds will convince you of the 
superiority of the latter. 


x KOK 


EF. JA. .K., ‘Elizabeth, “Nose 

The diagram you sent in is wrong. Con- 
nect as shown. It is possible to hear ama- 
teurs and radio phone transmitters if your 
crystal detector is sensitive. 


R. B., So. Charleston, Ohio. 

At the present writing we have no in- 
formation as to the type of are or bulb 
transmitters desired by the Department 
of Commerce under the new rulings about 
to become effective. It is. impossible to 
say, therefore, just what is required, but 
we believe that the questions will be of a 


general character. 


R. J. O., San Antonio, Texas. 

There was something published sometime 
ago, about a radio printing machine, but 
we have no data about the details of opera- 
tion. Would suggest that you file patent 
papers, for it may be that your type of ap- 
paratus and principle of operation are en- 
tirely different. Such a device would be of 


great value. 
ina cee 


E. O. S., Newman, IIl. 

“The Wireless Experimenter’s Manual,” 
by E. E. Bucher, contains all information 
regarding vacuum tube operation on A. C. 
The “Consolidated Radio Call Book,” sec- 
ond edition, is the most recent publication 
covering all, radio call letters. 


* * x 


Raet.oS: . Santa’ Barbara, scan 

The circuit that you speak of in the Feb- 
ruary issue is audio frequency amplification. 
For the choke coil try the secondary of a 
one or two-inch spark coil. Better results 
can be obtained by using a regular amplify- 
ing transformer having primary and _ sec- 
ondary connected in the conventional man- 


ner, 


SPECIAL OFFER 


MARKO Storage Batteries for 
wireless tube and coil work. 


C-1 4 volt 20-40 amp hour $ 7.25 
C-2 4 volt 40-60 amp hour 10.45 
C-3 6 volt 60-80 amp hour 10.45 


You can save considerable on your 
purchases of anything radio by 
buying through this co-operative 
association. Send stamp for de- 


tails of purchase plan. 


MUTUAL PURCHASERS ASS’N 
Dept. A3, 


2 Stone St., New York 
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Radio Frequency Ammeters 


for determining 


Antenna Currents 


Sit 
Model 400 
Thermo Ammeter 


(Not a Hot-Wire Instrument) 


is a Switchboard Type Instrument 


7% inches in diameter. 


Model 400 


Guaranteed accuracy of 1%. Equally 
accurate on currents of any audio 
or radio frequency. 


Self-contained. Front-Connected 


Radio Frequency Ammeter 


Unaffected by changes in temperature. Extremely low 
power consumption. Can be used where bad wave 
form or frequency precludes the use of other forms of 


instruments. 


Write for information 


Weston Electrical Instrument Company, 27 Weston Ave., Newark, N. J. 


New York Cleveland Denver Buffalo Seattle Winnipeg 
Chicago Detroit Cincinnati Minneapolis Toronto Vancouver 
Philadelphia St. Louis Pittsburgh New Orleans Montreal Calgary, Alta. 
Boston San Francisco Richmond Jacksonville Halifax 


And in Principal Cities Throughout the World 
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* 7 RADIO SCIENCE Remote Control for Amateur Stations, 
tad ene ie perce eae ts ores Hlectrolytic Cell Oscillations.......... 19 by F. K, Johnson (First Prize)..... 24 
Wireless nate ee Mani To Smpeaye A Vacuum Tube Oscillator, by John Remote Control Transmitter for Ama- 
Fifteen er oe ick S. R. Winters 12 Seott=Taeecart eee. ok si. < fate eels 20 teur Use, by J. V. McKeon (Second 
Air Mail Service, te ae FE Diplex Operation by Two Ares....... 20 Prize)". cheeks oss os eee 25 
Should All (Radio) en e Cre ig EXPERIMENTERS’ WORLD Remote Controlled Transmitters, by 
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Learn The Code 
With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the 
least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 
nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will 
quickly qualify you to pass the examination for a first grade license. 


4341 Richardson Ave., 

New York City. 

Jan. 21, 1920. 
THE OMNIGRAPH MFG, CO. 
Cortlandt Street, New York. 

Gentlemen:—I wish briefly to commend your very excellent Automatic Transmitter. Re 
cently I was successful in obtaining a first-class Commercial Radio License and I believe 
that the Omnigraph was my principal aid. I 

I took a four weeks course at a Resident Radio School in Theory only. I relied on the 
Omnigraph to get my Code to the proper speed, and the Omnigraph did it. 

I was one of two in a class of eighteen to obtain a first-class License. The stumbling 
block for the others was CODE . . _. . And I know that a short time receiving Omni- 
graph messages daily would have enabled them to pass the examination as easily as I did. 


I believe the Omnigraph to be the easiest, quickest and cheapest method to learn the 


International Morse Code. 
Cordially yours, 
(Signed) GEO. E. SELLERS. 


The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 
The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 
Thousands have learned both the Morse and Wireless Codes with the Omnigraph. ( 
Send for free catalog describing three models—$14. to $30; Do it to-day. The Omnigraph is sold under the strong- 
est of guarantees—if not as represented, your money back for the asking. 
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WORLD WIDE WIRELESS 


Institute Awards Prize to Weagant 


HE Lieut. Colonel Liebman Memorial Prize, con- 
sisting of the interest for 1919 on $10,000, and 
awarded for the best work of the year.in progressive dis- 
covery tending toward the advancement of radio, has been 
awarded to Roy A. Weagant, consulting engineer of the 
Radio Corporation of America, for his discovery of a 
method for elimination of static interference. 

This prize, founded a year ago by a friend of Lieut. 
Colonel Liebman, who was killed in action leading 
his troops in France on August 8, 1918, was awarded 
for the first time to Leonard F. Fuller, chief engineer 
of the Federal Telegraph Company, a year ago. 

Mr. Weagant, honored this year, is a native of Mor- 
risburg, Ontario, Canada. .He was educated at Stan- 
stead College and McGill University. He studied physics 
under Sir Ernest Brotherford and first became interested 
in wireless through witnessing some of his experiments 
in Hertzian waves. He took up commercial wireless work 
in 1908 and in 1912 entered the employ of the Marconi 
Wireless Telegraph Company of America. He soon rose 
to the position of chief engineer and when the Radio 
Corporation of America absorbed the Marconi Company 
he was retained as consulting engineer. 

Mr. Weagant is a Fellow of the Institute of Radio 
Engineers and a former member of its board of di- 
rection and standardization committee. 


() 
Radio Progress Considered Phenomenal 


AN appreciation of radio communication that should 
serve to stimulate every worker in the field appears 
in the Annual Report of the Chief Signal Officer of the 
Army, wherein General Squier observes: 

In the radio art progress continues to be nothing short 
of phenomenal. With suitable apparatus messages may 
be transmitted and received practically between any two 
points on the surface of the globe. The speed of this 
form of communication from a practical standpoint as far 
as any terrestrial distance is concerned operates to place 
any two points on the earth’s surface in. instantaneous 
connection. It has been said that science by its achieve- 
ments in the art of electrical intercommunication has 
caused our globe to shrink to very small dimensions. In 
fact, it may be said that we are living in a “tenth-second” 
world, since with suitable equipment and apparatus any 
radio impulse passes between any two points on the sur- 
face of the earth, even at the antipodes, within this small 
limit of time. This resul‘s practically in placing the most 
distant points often nearer to us in point of time than the 
messenger at our door or the chauffeur across the street. 

The inference which the realization of these great ad- 
vances in the art of intercommunication between individu- 
als, groups, and countries in producing better understand- 
ing between nations, facilitating commercial development, 
stimulating social reforms and in many other collateral 
improvements, can not be measured by any “yard stick” 
at our disposal. 
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German Radio Apparatus Confiscated 


THE Entente has served notice of confiscation upon 

Germany of millions of dollars’ worth of telephone, 
telegraph and wireless apparatus, claiming it is war mate- 
rial, because it was manufactured during the period of 
hostilities. The owners hope to be able to sell the mate- 
rial to neutrals for peaceful employment. 


Roy A. Weagant, Consulting Engineer of the Radio Corporation of 
a" America, who won the Liebman Memorial Prize 


Mississippi Towboats to Have Wireless 


G Peas, War Department has shipped from Washington 
wireless outfits to be set up in St. Louis, Memphis 
and New Orleans and upon the six Mississippi tow-boats 
which will comprise the new experimental power fleet 
for the St. Louis-New Orleans barge operation. The 
station in St. Louis will be at the Municipal Docks at the 
foot of North Market street. 
Grounding on a bar will no longer mean a walk of 
many miles from the bank to the nearest telegraph sta- 
tion to summon assistance. The “S O S” will go out 
by radio from the boat itself. 


Santa Fe Forest Fire Protection by Radiophone 

HE wireless telephone may be installed in Santa Fe 

forest before long, connecting up lookouts for fire 
protection and enabling people to talk to the summer 
residents on the Pecos after the telephone at Valley 
Ranch exchange has closed down Saturday noon to re- 
main mute until Monday. 

Telephone Engineer Slonaker of the forestry service 
says that the service is experimenting with wireless tele- 
phones. 

The first wireless telephone installed by the forestry 
service was between Clifton, Ariz., and Base Line ranger 
station, in the Apache forest. 


International 
Tower of the Geneva Radio Station, erected in fourteen days, to report 
the proceedings of the League of Nations 
Important French Development in Commercial 
Wireless to All Countries 

HE French Government has just signed with the 

Cie. Generale de Telegraphie sans Fil a contract 
under which this company is authorized to establish 
wireless telegraph services for commercial traffic between 
France and all other countries of the world. The State 
will receive a share in the net profits after the share- 
holders will have received a fair interest upon the capital 
of the company. 

The company has commenced the construction of two 
large radio-telegraphic centers which will be installed 
in the neighborhood of Paris—one to be allocated to 
trans-oceanic communications and the other to communi- 
cations with European countries. 

Pending the completion of these stations the services 
will be temporarily effected by means of the stations 
at Lyons and Bordeaux, with the assistance of the 
French Administration of Posts and Telegraphs, and 
according to the agreements and traffic regulations which 
the company has entered into. When the company’s 
stations commence operation the government stations 
of Lyons and Bordeaux will cease to do any commercial 
service. 
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President-Elect Harding Uses Radio for 
Congratulations 
PRESIDENT-ELECT Harding on November 5th sent 

his congratulations by radio to the American Society 
of Mechanical Engineers on their 40th Anniversary at 
Boston; the message was broadcasted three times during 
the evening by the station of the American Radio and 
Research Corporation, which received the communication 
from Marion, Ohio, transmitting it to the Convention at 
Boston. Amateurs hundreds of miles distant heard the 
QO S T distinctly. The message read: “My greetings and 
good wishes to the American Society of Mechanical En- 
gineers, on the occasion of the celebration of the fortieth 
anniversary of the organization. The administration 
which comes into power next March fourth very much 


wishes the advice and co-operation of the membership.” 


Governor Coolidge, vice-president elect, also sent greet- 
ings by radio. Other messages were those of Mayor 
Peters of Boston,-Dean Anthony of Tuft’s College and 


H. J. Power. 


The League of Nations Wireless Station 


HE Geneva wireles station by means of which journal- 

ists attending the conference of the League of Nations 
are securing a rapid distribution of their messages is situ- 
ated on the Bel Air plateau at Chene Bourg, about three 
miles south of the city and at an elevation of about 1,400 
feet. 

The station embodies all the latest developments in 
commercial wireless including a Marconi tube transmitter 
operated automatically at high speed, but the outstanding 
feature is the speed with which the station was erected. 
A normal three months’ job was completed in fourteen 
days. 

This wonderful performance, which includes the erec- 
tion of a lattice steel tower 200 feet high and weighing 
many tons, was made possible by the enthusiastic co- 
operation of the Swiss Federal and local authorities and 
all grades of Swiss workmen. The first wireless gear, 
owing to delays on the railways, did not reach Geneva 
until November 4, yet five days later the station was being 
tested. 

Three special buildings have been constructed on the 
site. In the first is the power plant. Here current ob- 
tained from the Geneva electric service is made to drive 
a motor which in turn rotates a specially designed gener- 
ator. As a precaution against any interruption by the 
failure of the external current supply the plant is dupli- 
cated, the second motor being driven by an Austin gas 
engine. 

In the second building are housed the 6 kilowatt tube 
transmitter, the Creed high speed signaling devices and all 
the usual wireless auxiliaries. In the third building, near- 
est the aerial tower, are the instruments for the transla- 
tion of the messages into tape form, fed at high speed 
through a Wheatstone automatic transmitter. This build- 
ing is in direct telegraphic and telephonic communication 
with an office in Geneva adjoining the Conference Hall, 
and also with a station five miles distant where the ac- 
knowledgments from various European stations are 
received. 

The transmitting aerial is of the umbrella type, the 
wires being radiated from the central tower to the tops 
of the numerous masts ranged around the tower at a dis- 
tance. The earth system is located beneath these aerials. 

Motor cyclist despatch riders are being employed to 
supplement the telegraphic communications between Gen- 
eva and the wireless station. Direct wireless communica- 
tion is being provided by this station between Geneva and 
a specially-erected receiving station at Witham, Essex, 
which is connected by telegraph to the Marconi Company’s 
London offices. The English transmitting station is at 
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Chelmsford and is in direct telegraphic communication 
with Witham. 

Wireless services from Geneva to Nauen (Germany ), 
Amsterdam, Budapest and Lyngby (Denmark) have been 
arranged and it is hoped to extend the scheme to Norway, 
Spain, Italy and other European countries. 

Over ten thousand words descriptive of the opening 
of the conference were handled within a few hours of 
the close of the first sitting. 

This is the first occasion upon which the newspaper 
world has had at its disposal a channel of rapid com- 
munication in which press messages have priority over 
ordinary commercial traffic. 


U. S. Aircraft Radio Shows New Progress 


HE Radio Force of the U. S. Naval Air Station .at 

Hampton Roads, Virginia, report that several of the 
planes attached to the Virginia station are of the same 
type as those which have been flying with the fleet and 
equipped with skid fin type of antenna, and that they 
have carried successful communication up to an actual 
average of 70 miles, and close to 100 miles working the 
ground station. 


In recent night flying, the Blimp from Hampton Roads 
worked the CG1104 telephone set effectually for a dis- 
tance of 50 miles, and on the buzzer modulator about 
65 to 75 miles was obtained, working through interfer- 
ence from NAM. Reports were made by radio with ships 
of the fleet and at the same time the airship remained 
in constant touch with the ground station at the air base. 


American and English Radio Interests Reach 
i! oe Agreement 
ODFREY ISAACS, head of = Marconi’s Wireless 
Telegraph Co., Ltd., just before’sailing on the White 
Star liner Olympic, after conferring with officials of the 
Radio Corporation of America and several electrical 
firms, said: 


“All I can mention relative to the result of confer- 
ences with Radio Corporation is that we have reached 
certain understandings that will no doubt lead to great 
developments in the future. However, I cannot at pres- 
ent mention any details.” 

Elaborate agreements between Marconi Company and 
Radio Corporation relative to patent rights owned by 
both companies, it is understood, have been in existence 
for some time and further agreements have been under 
consideration. Mr. Isaacs, who is a director of French 
Marine and Colonial Wireless Telegraph Co., also repre- 
sented that company in his conferences with the Radio 
Corporation. 

“The program in wireless communication today is to 
reduce cost and increase traffic and to facilitate world- 
wide communication to the highest degree,’ said Mr. 
Isaacs. “Whatever has been done in wireless development 
is only introductory to the great strides that will be made 
in the future. As to the wireless telephone, it is safe to 
say it will play a greater part than wireless telegraphy 
has ever played. Regarding the use of automatic tele- 
phones in England, I understand certain types are being 
tested in various cities, and the device installed in Lon- 
don will no doubt be determined by result obtained in 
those cities. The relay system appears to be the com- 
ing thing.” 

Mr. Isaacs said his visit had proven so profitable and 
pleasant that he was leaving with reluctance. He men- 
tioned that the greatest cordiality and kindest friendship 
existed between his companies and the Radio Corporation. 
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100 Words a Minute Radio Transmission 


[! is stated that experiments in wireless telegraphy by 
officers employed at the signals experimental estab- 
lishment at Woolwich, England, have succeeded in trans- 
mitting messages over considerable distances at the speed 
of 100 words a minute and that very much greater speeds 
have been proved to be attainable. 
@ 
Radio Becoming An Aviation Necessity 
HE British Controller of Civil Aviation, Major Gen- 
eral Sir F. H. Sykes, in a recent address before the 
Air Conference, impressed upon aviation transport firms 
the great importance, in the interests of safety and regu- 
larity, of every commercial machine being equipped with 
wireless, and quoted as an instance of the utility of such 
an equipment, the recent case in which an aeroplane with 
ten passengers aboard was able to ask, from the air, for 
landing lights, when forced to land at St. Inglevert after 
dark. 

It is interesting in this connection to learn that nine 
of the aeroplanes engaged i in commercial services between 
England and the Continent have already been equipped 
with the Marconi wireless telephone, and that others are 
now being similarly fitted. 


international 


Automatic typewriter which types radio messages at the rate of 
words a minute 


100 


Radio Helps Ships Through November Storms 
IRELESS appeals for help from four steamships in 
distress off the Middle Atlantic Coast were re- 
ceived at the Port of New York during the bad storms 
in November. One of the vessels, the Yute, of the Span- 
ish Cargo line, reported that she was sinking about 100 
miles off Nantucket. 

Other S O S calls came from the 1,761-ton I*rench 
freighter, Geunua, which reported that she was in distress 
off Baltimore; an unidentified ship off Cape Henry and 
the 3,500-ton tanker Hisko, which dropped her anchor 
and was fast drifting ashore off Stapleton, S. I., when 
the police boat John F. Hylan and the ocean-going tug 

Sanford reached her and got tow lines aboard. 

Radio messages were sent broadcast to ships on the 
high seas, between New York and Bermuda, to watch 
for the 40-foot auxiliary ketch Typhoon, on her way 
from the Azores. She had on board her owner, W. W. 
Nutting, a well-known yachtsman and managing editor 
of “Motor Boat,’ who was returning from the inter- 
national races. 

The Typhoon made the trip from Nova Scotia to Cowes 
last summer in 22 days. She started home September 
1, stopping at the Azores, and eventually reached New 
York November 22. 
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Wireless Railroad Signals 


| Pace” in railroading is a development long foreseen 
among those whose knowledge of signaling recog- 
nized the obsolescence of a method which depended upon 
the human eye to observe and the human arm to operate 
the signals provided on the open track to control railroad 
service. 

For a number of years attempts were made to substitute 
some automatic agency for the human hand. Obviously 
this could be achieved by causing the locomotive to repeat 
any signals in some unmistakable manner, preferably by 
a transmission of sufficient amounts of energy from the 
open track at fixed points to cause the certain operation 
of a relay starting visible or audible signals of convenient 
intensity. 

On account of the high speeds of railroad trains me- 


Figure 2—Various parts of the railroad signaling device 


chanical devices could not in the long run stand the strain. 
Electrical contacts too would be subject to rapid wear, 
so the solution rested in the idea of utilizing electric waves 
for the transmission of energy effects to traveling trains. 
Apparatus giving out electro-magnetic energy was in- 
stalled at given intervals along the track and receivers 
tuned to these waves were placed on the locomotive. But 
these attempts failed to lead to any practical results be- 
cause of the expense of the installation and the risk of 
trouble in the sensitive receiving apparatus on the loco- 
motive. 

An entirely different solution has been attempted in 
Germany, where a sending apparatus has been placed on 
the locomotive, with the loop-antenna so suspended from 
the underside as to cause electric waves to be radiated 
toward the permanent way. At points of the road where 
signals are to be given to the train there are tuned cir- 
cuits, made up of a loop-shaped self-induction and a 
condenser, the characteristic wave of these circuits being 
identical to the wave length of the transmitter. 

The device operates on the principle that when energy 
is absorbed from the oscillating circuit, in this case a 


vacuum tube transmitter, the resistance of the transmit- 
ting circuit increases and the vacuum tube draws less 
current in the plate circuit. 

If a relay is substituted for the ammeter J, in figure 1, 
it will be seen that when the transmitting coil A comes 
into inductive relation with coil E, energy is abstracted 
and the relay operates, due to the decrease in plate 
current. 

This system has obvious advantages in railroading, as 
there is no need for superintendence of transmitters along 


the track and providing them with electrical energy; the 


transmitters placed on the locomotive are readily fed, the 
locomotive itself providing a possible source of energy; 
and there is no need for a sensitive receiver. Big current 
intensities are available for the relay arranged in the 


Figure 3—Cabin of a locomotive showing signaling device 
and contact button 


transmitting circuit, and this relay can be made very 
substantial. The considerable amounts of energy required 
for operating the relay obviate the risk of the transmitter 
circuit on the locomotive being acted upon by any other 
stations. 

A diagram of connections is shown in figure 1. The 
vacuum tube K will excite the vibratory circuit of the 
transmitter, shown in the right-hand part of the figure 
and made up of L, C and W. The direct current source 
is to the left, connected to the vacuum tube the voltage 
of which is Ea, the heating filament being raised to in- 
candescence by a special battery of a voltage=Ef. 

The energy derived by the tuned secondary circuit on 
the permanent way from the vibratory circuit of the 
sender, acts like an increase in the resistance Ws of that 
circuit, thus altering the current flowing through it. In 
fact, as the resistance transmitted from the tuned circuit 
exceeds a given limit, the current intensity will drop 
rather suddenly to a fraction of its initial figure. 

The ammeter Ja in figure 1 is replaced by a relay which, 
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even in the case of heavy shocks to the locomotive, will 
safely respond to current variations such as these. 

Figure 2 shows the arrangement of the various parts 
indicated in the diagram. The vibratory circuit contained 
in the box a is placed below the locomotive at about 50 
ems. or more above the permanent way, the signaling 
device proper, b, and the button c being located in the 
driver’s cabin and the battery d (supplying the energy ) 
either in the same cabin or close to it. Figure 3 shows 
how the signaling device is arranged in the driver’s cabin 
so as to be readily visible and accessible, and interfering 
as little as possible with the operation of the remaining 
instruments. The battery can be replaced by a generator 
fed from the motive agency of the locomotive itself. It 
has, in fact, been contemplated to substitute for it a 
dynamo driven by a steam or compressed air turbine; an 
experimental outht on these lines being now under con- 
struction. 

Secondary circuits tuned to the wave of the sender and 
enclosed in lengthy iron tube frames (e in fig. 3) are 
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located along the permanent way at all chosen places. 
The tube affords a perfectly air-tight enclosure for the 
coil and condenser, thus protecting them against the 
weather and excluding any possibility of tampering. The 
tube is fixed on the sleepers by means of clamps. 

On starting the locomotive, the transmitter is switched 
on by turning the switch in the driver’s cabin. As the 
train passes over a secondary frame, the signal instan- 
taneously appears and can be switched out by means of 
the button previously referred to. The driver thus is 
always kept informed as to whether or not the signaling 
device is in order. Should a disturbance occur in the work- 
ing of the arrangement, the signal appears, but it cannot 
be stopped by means of the button. Practically the only 
chance of disturbance is the blowing of the heating fila- 
ment which on account of the very long life of the vacuum 
tubes will only occur once in the course of several months. 
Another vacuum tube (in especially unlucky cases even a 
third one) is then thrown in by moving the switch handle 
into another contact position. 


American Amateur Phone Reaches Scotland 


HE LONG-TIME dream of the amateur has been 
realized. Trans-ocean radio from America to 
Europe is now a fact. The new record for the trans- 
mission with low power of sound by radio telephone was 
established on October 6, when an amateur wireless oper- 
ator in Scotland heard parts of a conversation and a 


Hugh Robinson and his son in their amateur radio station 


phonographic selection emanating from an amateur ex- 
perimental station (2ZQR) in Keyport, N. J., approxi- 
mately 3,500 miles away. 

This became known when Hugh Repieon who. with 
his sixteen-year-old son Harold, an active member of the 
National Amateur Wireless Association, has been experi- 
menting with the wireless telephone, received a letter from 
George W. G. Benzie of Aberdeenshire, Scotland, dated 
October 12, in which the writer told of his experience in 
receiving the message. 

In making public the details of the achievement, Mr. 
Robinson said that it was almost unbelievable that his 
radio telephone apparatus could have sent a distinguish- 
able message to such a great distance. He was enthusi- 
astic over the letter he had received from Scotland and 
announced he would attempt to send messages to greater 
distances. 

The letter from Scotland reads as follows: 

Denmill Cottage, Peterculter, 
Aberdeenshire, Scotland, 


‘ 


Octo 12, 1920: 


Dear Mr. Robinson: I write to say that my friend 


and I received your transmission on Oct. 6, to your 


friend—I could not be sure of this gentleman’s name— 
but we heard the record ‘“Roamin’ in the Gloamin’,”’ by 
Harry Lauder, and the other tune very clearly; also that 


View of the Robinson amateur station, which radiophoned overseas to 
Scotland 


your power at the time was 100 watts. I write you this 
as no doubt you will be interested to learn that you can 
be heard over here with so small a power. I was using 
three valves. I would be greatly obliged if you could 
transmit again (radio phone), say three weeks after you 
mail your ‘letter to me, as the letters take some time to 
reach here. As regards time, two hours after the trans- 
mission referred to above would suit, hoping you will 
manage to co-operate in our tests. 

Your transmission was received here at about 6 P. M., 
G. M. P., so if you could transmit two hours later than 
the time you transmitted on Oct. 6 it would suit me nicely, 
as this would be about 8 P. M., G. M. P. As I do not 
know how long your time is after ours, this is the only 
way we could arrange anything definite. Yours faithfully, 


GEORGE W. G. BENZIE. 
“Several months ago my son became interested in 
wireless telegraph and telephone,” Mr. Robinson said. 
“T encouraged him in his study, with the result that I 
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found myself interested also. We began experimenting 
with the sending of sound by radio phone, and finally 
reached the stage where we sent out messages. We would 
talk into the phone, giving our names and station where 
we were located, and asked any recipient of our mes- 
sages to communicate with us. We would also play a 
selection on a talking machine as an added attraction. 

“Soon we were getting back answers from wireless 
operators within a distance of 100 miles from Keyport, 
advising us that they had heard the sound of the voices 
and the music. Then we experimented with wave lengths, 
with the idea of determining the most efficient one. The 
wave lengths we have been recently using are from 280 
to 290 meters. 

“The first long-distance reply was from Ashland, Ohio, 
a distance of 650 miles. Then came a letter from an op- 
erator in Canton, Ill., 1,000 miles away. The next was 
from Napanee, Ontario, a distance from Keyport of ap- 
proximately 1,150 miles, and finally from Scotland. Our 
friend in Napanee wrote that the sounds of the voice 
and the music were very loud and easily distinguished.” 
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Mr. Robinson said that the atmospheric conditions for 
such experiments had been very favorable recently, but 
what made the long distance records all the more remark- 
able was the fact that he used such a low power, about 
100 watts. The six wire aerials he used are strung at a 
height of sixty feet and are the same length. 

“I expect to carry out the request of Mr. Benzie that 
I communicate with him again,” Mr. Robinson said. 
“My son and I are working out some ideas of our own 
on the subject of wireless telephony, but they are too 
embryonic to be made public at present. I am® satisfied 
that telephonic messages can be wirelessed to greater dis- 
tances. J expect to give a public demonstration in the 
near future.” 

Mr. Robinson, who is general superintendent of the 
Aeromarine Plane and Motor Company at Keypert, was 
closely identified with Glenn H. Curtiss in the early 
development of the hydroaeroplane. He gave hundreds 
of exhibition airplane flights throughout the country and 
is credited with being the first man to carry the United 
States mail in an airplane. 


Fifteen Radio Stations to Improve Air Mail Service 


By S. R. 


THe POST OFFICE Department has established a 
transcontinental communication system consisting of 
15 radio stations built at a cost of $26,000. Operating 
as an adjunct to the air mail service this radio system 
will be used to secure information as to inter-station 


Air mail radio station at College Park, Md. 


traffic, furnish meteorological data and facilitate trans- 
continental relays from Washington. 

The use of 65 airplanes in the transportation of 200,000 
first-class letters daily, and embracing a mileage of 6,980, 
suggests the magnitude of the coast-to-coast air route, 
- involving the use of wireless. Ten of-the fifteen radio 
stations interlocked with an equal number of flying fields, 
which are maintained to relieve the railways of their post- 
al burdens. Army and Navy wireless stations are used 
where practicable, which policy avoids duplication of 
construction and eliminates working interference. These 
stations are located in Dayton, Cleveland, Chicago, San 
Francisco and Sacramento. 


Winters 


The first of the ten éstablished was at College Park, Md. 
The locations and strength of transmission of the other 
nine follow: Bellefonte, Pa., 5 kilowatt spark; St. Louis, 
Mo., 5 kilowatt spark; Omaha, Nebr., 5 kilowatt spark; 
North Platte, Neb., 2 kilowatt arc; Cheyenne, Wyo., 2 
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Antenna of the College Park. radio station 


kilowatt arc; Rock Springs, Wyo., 2 kilowatt arc; Salt 
Lake City, Utah, 2 kilowatt arc; Elko, Nev., 2 kilowatt 
arc; Reno, Nev., 2 kilowatt arc. With the exception of 
the flying field at St. Paul and Minneapolis, the various 
flying fields are combined with radio stations. 

The use of wireless in fortifying a postal transporta- 
tion service fraught with difficulties even under the most 
favorable environment was begun on August 26. In the 
absence of personnel, without available radio equipment 
and station sites, and with only $26,000 for establishing 
stations and acquiring apparatus, the task of organizing 
and building the wireless system was begun. J. C. Edger- 
ton was placed in charge of the work, and his efforts to 
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obtain apparatus from manufacturers resulted in uncer- 


tain promises of delivery varying from 12 to 14 months. 
Consequently, skirmishes were made in electrical supply 
shops throughout the Middle West and Far West. 
Sufficient apparatus was assembled, the United States 
Shipping Board contributing a major portion of the 
equipment. Considerable difficulty was experienced at 
various points in securing masts and in the extension of 
desired power. Municipal authorities and commercial 
clubs concentrated their forces in obtaining favorable 
action to erect masts, building and insure the extension of 
power at the ten stations. Then, too, transportation fa- 
cilities had to be coaxed in hauling materials from isolated 
points. The sites, for the most part, are located on pub- 
lic property. 

This chain of 15 radio stations will be used in place 
of a transcontinental telegraph line, headquarters being 
maintained at the Postoffice Department Building, Penn- 
sylvania Avenue and Eleventh Street, Washington, D. C. 
The application of wireless in facilitating the convey- 
ance of postal matter by the air route, which it is claimed 
speeds delivery from 24 to 48 hours, came as a result of 
telegraph companies being unable to permit the con- 


AIR MAIL RADIO STATIONS 13 


tinuous use of a transcontinental leased wire connecting 
all air-mail stations, Sixteen radio men are in the em- 
ploy of the Postoffice Department and working data are 
being obtained on airplane ground communication and 
the application of direction radio finders on both single- 
man and the larger planes. It is planned, when suffi- 
cient personnel is available, to equip all air-mail planes 
with direction radio finders. If tunds are available, 
ground and airplane radio telephones will likewise be 
installed. 

The station located at College Park, Md., not only has 
the distinction of being the first radio base established 
by the United States Postoffice Department but offers 
novel aspects of construction. Being situated directly 
on the flying field proper an antenna differing radically 
from standard procedure had to be installed’ A highly 
elevated antenna was impractical, which obstacle sug- 
gested experiments on loop transmission capacity anten- 
nae and grounded antennae. Satisfactory experiments 
led to the installation of an antenna proper, 500 feet long 
and 25 feet high, supported on a number of masts. In 
place of the regular ground connection, a tuned counter- 
poise is used with excellent results, it is claimed. 


Should All (Radio) Men Be 
Created Equal? 


Further Observations By Edward T. Jones 


I HAVE been very much interested in the several ar- 

ticles which have appeared in this magazine in response 
to my request in the September issue. All have demon- 
strated that this matter cannot be settled by one man or 
one body of men. We must have the various opinions of 
those directly interested in a speedy and just settlement 
of these vital and complicated questions. 


Mr. Townley, for example, heartily endorses the entire 
article but mentions something which I had apparently 
overlooked ; I covered practically every side of the ques- 
tion but the matter of salaries for operators serving on 
passenger vessels. I agree with Mr. Townley that opera- 
tors serving on passenger vessels should receive an in- 
crease over the operators serving on the one-man type 
vessels, but it must be remembered that large cargo steam- 
ers require two operators, and instead of using the term 
“Passenger Vessels” I suggest that we substitute “Vessels 
carrying 50 or more persons.” 

This brings to light another question—that of paying 
the second operator on a two-man ship. I firmly believe 
that a second operator on such a vessel, standing double 
watches, should receive more than an operator on a one- 
man vessel. Right now we are experiencing quite a little 
trouble securing second operators for two-men ships, 
simply because an operator holding a first grade ticket 
doesn’t want a second billet when he can obtain a one-man 
ship very readily. 

Mr. Safyer, in the same issue, replying to my article, 
overlooks a fact which I pointed out very clearly, that I 
was not contemplating fixing a top salary for radio men. 
Nor does he realize that $125 afloat is equal to $215 per 
month, cold cash, ashore. I do not, as he says, contem- 
plate “putting the radio game back a few years.” Radio 
operators themselves have put the game back quite a 
number of years. I am merely striving to put the radio 
game on a higher plane. I want to see the field so estab- 
lished that the experienced and worthy receive just com- 
pensation for their work; I am seeking rigid elimination 
of the unworthy; those who are presently ruining the 
game for you and me and all concerned. While every 
beginner is subject to mistakes and errors, that is no 


sound reason for paying the inexperienced the same rate 
of compensation as the experienced. 

Mr. Safyer continues: ‘Where, may I| ask, is a place 
where a bright young man cannot get $30 per week with a 
Soocmenance for, advancement”... aa 1 to2 1, for 
one, would like to know where such luck abounds for the 
ambitious youth, just out of school. Certainly under 
present conditions there are not many positions open for 
young men paying $30 per week. 

But taking it for granted that a young man can obtain 
a position at $125 per month ashore, let us consider his 
financial condition on pay-day at the end of each month. 
It is not possible to have more than $40 per month re- 
maining, as the following budget reveals: 


Board and lodging with 2 meals per day........ $55.00 
Ge noothida ymeal (average 40 centse .. sa... 22.50 
“WE WGe let Wyo chet ee oe CO Co. ae 2.00 
| GCG) Sa ag Oe AE SE EE, on". eee aoe 5.00 


Incidentals (and they count up during a month).. 


Total expenses, $94.50 


These are very conservative figures, yet they leave a 
balance of just $30.50. Which figures just about right 


with my statement that $125 aboard ship is worth every 


cent of $215 per month ashore. Aboard ship your $125 
is clear money; you save about $90 of the shore expenses. 
It should therefore be clear that there is not a place in 
this good old U. S. A. where a young man can so readily 
obtain such a comfortable and paying billet. 

The radio operators at whom I directed my paper will 
not quit the radio game because the salary is reduced con- 
siderably simply because I feel sure that they cannot earn 
an equivalent amount ashore. 

I still insist that a beginner does not deserve the salary 
of $125 per month. Before receiving such a salary, an 
acknowledgment of his ability, he should be forced to 
serve an apprenticeship at a minimum wage, gradually 
bettering his position by demonstrating his ability and 
trustworthiness as a radio operator. 


In reply to Mr. Candido’s remarks: An_ operator, 


whether holding a second or first grade ticket, just out of 


) 


14 THE WIRELESS AGE 


school, or otherwise, making his first trip to sea, is not 
“qualified for commercial service.’ Some men _ have 
enough red blood to acknowledge the facts as they are. 
I have recently received applications from such men, in 
which each asked that they be permitted to sail with an 
experienced operator, without pay for their work. They 
pointed out very clearly that they wanted to start the game 
in the right way. These men know what has happened to 
lots of beginners not qualified to handle a complete ship’s 
installation and rather than “gum up” the game for 
themselves and everyone concerned, they preferred to 
have some one of lengthy experience give them a start. 
Such men are made of the stuff which spells Success, for 
later they will be in a better position to talk over money 
matters. 

The idea of giving beginners and seasoned men the 
same salary seems to have been derived from the Bolshe- 
vik type of literature. 

According to Mr. Candido, there are no men who are 
making a living at this game, who have not earned it. If 
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all radio operators afloat today are not making a living, 
I am not quite sure what the term means. We have no 
reason to envy Mr. Schwab simply because he was earning 
eight dollars per week at one time. He did not obtain the 
position he now enjoys by forgetting about the steel in- 
dustry. There is some question, however, about what 
numerous operators of today earn. They obtain a radio 
license, and then begin to forget what radio is—theory is 
not required aboard ship, is their conclusion. Apparatus 
can be fixed when you put in at a service station; your 
license will be renewed at its expiration if you can show 
six months’ active service; as long as you hold your billet 
on the ship you are assured a lifelong job so to speak. 


Soft, eh? 


The ideal system is the sliding scale, with operators be- 
ginning at $95 and gradually promoted until they receive 
$140 per month. At this salary and capacity they should 
be in line for promotion to a land station with a material 
increase in salary in addition to all kinds of chances for 
further advancements. 


Amateur C. W. Transmission 


Its Development and Use by Amateurs De- 


scribed by One Who Has Had a Part in It 
By J. O. Smith 


THE possibility and practicability of the use of un- 

damped transmitters for amateur work has been a 
subject for lively discussion for a long time. Starting 
back in the pre-war days, many theories, much data and 
a few facts have been submitted from time to time to 
prove that continuous wave transmission on short wave 
lengths was both possible and impossible. 

But there has never been any doubt about its advan- 
tages. The economy and greater flexibility of continuous 
wave transmission as compared to spark transmission is 
generally recognized as the great factors which made its 
general use by amateurs highly desirable. Some obstacles 
had first to be overcome, however. It was, for example, 
not easy to secure the means of generating undamped 
waves, aside from the important fact that continuous 
waves on short wave lengths were declared by many to 
be impractical; it was believed that the slightest change 
in the characteristics of the transmitter, or the trans- 
mitting antenna system would cause audibility changes 
that would make successful reception impossible. 

Amateur experimenting with C. W. transmitting outfits 
started in earnest, only after the ban on amateur trans- 
mitting had been lifted at-the close of the war, and a 
small supply of transmitting tubes became available. 

Thousands of amateurs, while in various branches of 
the Service, had used continuous wave transmitters on 
short wave lengths and had some familiarity with the 
general methods and results. Their actual experience 
with these sets, however, had been more or less con- 
fined to attaching wires to binding posts on the outside 
of cabinets, so they found considerable difficulty in secur- 
ing and assembling the various parts and elements neces- 
sary. The brains, energy and perseverance which is 
part of the equipment of a successful amateur then were 
brought to bear on what might have proven a tough 
proposition to any other class or set of human beings. 
Young and Old America held fixedly to the determination 
to possess a reliable and practical C. W. transmitting set. 
And so the work went on, with more than one enthusiast 
losing more hours of sleep than could otherwise be con- 
tributed by an average person who cherishes the desire to 
continue to live. 

Perseverance won out, as it generally does, sometime 
or other, and the untold hours of study, conference and 
work on the part of the amateurs has finally resulted in 


a finished product. There would be some mental torture 
coming to the professional systematizer, could he see the 
numberless types and specimens of C. W. outfits now in 
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Figure i—Circuit diagram showing method of modulating the output 


use by amateurs. It would be practically impossible to 
find two that looked as though they were even distantly 
related. But the important fact is, they work. 

Starting with the basic parts, a source of plate potential, 
some kind of a tube, a home-made coil or two, and what 
other miscellaneous junk could be begged, borrowed or 
otherwise secured, ambitious amateurs have always 
managed, in some mysterious way, to get some amount 
of undamped energy into an antenna. 

Of the variety of circuits tried, and tried, and tried, 
some were really wonderful creations. Others were plain 
and simple. Some were so simple as to be foolish. Others 
were complicated beyond description. Early attempts to 
secure reliable information on C. W. sets, brought to the 
writer a crop totalled something like seventy-five differ- 
ent circuits, every single one of which landed in the waste 
basket after many weary hours of wasted trial and effort. 

The matter was finally narrowed down to the plainest 
circuit possible that could be expected-to oscillate and put 
energy into an antenna. ; 

One of the early circuits successfully tried—which 
worked very well on small power sets—is shown in the 
diagram, figure 1. 

With a set using this circuit, with two 5-watt tubes, 
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plate voltage of 400, it has been found possible to put 1.5 
amperes into an antenna, in connection with a counter- 
poise ground. The antenna resistance was in the neigh- 
borhood of 8 ohms, which is, of course, rather low for an 
amateur station antenna, and which accounts for the large 
amount of antenna current as compared to the general 
result where an earthed ground is used. 

An-unusual feature of the circuit given in figure 1 is the 
method of modulating the output. It will be seen that the 
buzzer and telephone transmitter are inserted directly in 
the negative high potential lead to the filament, below the 
point where it branches to grid leak and filament. Phone 
or buzzer modulation by this method causes only the 
slightest deflection of the space milliammeter and, judg- 
ing by this alone, as is generally done, it would be per- 
fectly logical to assume that the output was insufficiently 
modulated to be of much use. Actual experience, how- 
ever, has shown that this method of modulation has great 
carrying power, and further, does not cause the slightest 
voice distortion. The speaker’s voice can readily be rec- 
ognized as far as the signal can be heard. 

A distinct improvement made in this circuit was in the 
adoption of a tone wheel, driven by a six-volt battery 
motor, which was inserted in place of the buzzer. Buz- 
zers, even the best of them, sometimes sing badly off key, 
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Figure 2—Circuit diagram having the secondary of a modulation trans- 
former in the grid leak 


but the voice of the tone wheel is always steady and 
smooth. Further, it has no contacts to stick. and cause 
trouble. When using straight C.W. or the telephone 
transmitter, it is only necessary to stop the wheel with the 
brush making contact on the metal of the wheel. It has 
been found desirable to have the proportion of make and 
break 50 per cent each. This can be followed, regardless 
of the size of the disc used. The note can be regulated by 
the speed of the wheel. 

It may be of interest to know that a C.W. transmitter 
of the type described, located on Long Island, about thirty 
miles from New York, has successfully covered remark- 
able distances, considering the input, which was about 50 
watts. Straight C.W. signals from this set have been re- 
ported from Canada, north of Detroit, Lewiston, Me., and 
points in Missouri and Florida. A test conducted with a 
spark station at Columbus, O., developed the highly in- 
teresting fact that the signals of the C.W. outfit were 
reported at Columbus as being steadier and stronger than 
the signals from a well-tuned 1 kw. transmitter located 
at the same eastern station. 

When the owner of the C.W. set grew ambitious and 
increased the size and power of the set, the amount of cur- 
rent flowing in the filament-grid leak line made too much 
of a fuss to be handled without trouble, and another 
method of modulation, shown in figure 2, was tried. This 
consisted of placing the secondary of a modulation trans- 
former in the grid leak line only, and making it serve the 
double purpose of grid leak and modulation transformer. 
The secondary resistance of the type of commercial mod- 
ulation transformer used was about 1,000 ohms. Other 
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resistance was added in series with the secondary accord- 
ing to the amount desired. 

-This method of modulation permits the handling by the 
key and buzzer, or key and tone wheel, of low potential, 
and is a great advantage over the negative type of modu- 
lation for this reason, and it is also just as efficient. 

Another type of modulation used was the’ well-known 
Heising system, wherein the grid circuit of a modulator 
tube is acted upon by the impulses of a transmitter, buz- 
zer or tone wheel through a modulation transformer, as 
shown in figure 3. This is undoubtedly the most efficient 
method of modulation, although it is necessary to use at 
least one modulator tube for each oscillator tube. 

In all of the experiments so far carried on the ranges 
of the three methods of transmission have been com- 
paratively as follows: 

100 per cent 

65 per cent 

RLOICEg eats coca tas 35 per cent 

There have been occasional times when the voice has 
been reported over unusual distances, but as a general 
thing the proportions shown above are substantially cor- 
rect. In almost every case it seems that the carrier en- 
ergy, or straight C.W., was very strong, even when the 
voice could be scarcely heard, indicating that only a small 
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Figure 3—Diagram showing the Heising system of modulation 


percentage of the output of the set was being modulated. 
This phase of C.W. transmission is one which can be prof- 
itably studied by amateurs, for there is a great deal to be 
desired in the modulation of most of the amateur radio- 
phone sets now in operation. 

In this article the writer has endeavored to cover the 
matter of C.W. transmission in a general way, without 
going very far into details. In future issues it is intended 
to take up separately and at length the various factors 
that combine to make up an efficient C.W. transmitting 
set, including type of antenna, ground, etc. 

Meanwhile, a word or two concerning the reception of 


‘C.W. signals might not be out of place in this article. 


The usual and easiest way of exploring for straight C.W. 
signals is to bring the receiving tube into oscillation, with 
about 50 per cent coupling between primary and second- 
ary, and then tune slowly over a wide range of wave 
lengths by means of the secondary variometer. Once a 
C.W. signal is located, the antenna condenser is brought 
into resonance, and the plate variometer adjusted to the 
dead point, which indicates resonance of all the circuits. 
Variation of the coupling will then give any beat note 
desired. It is possible to locate a C.W. signal, whether 
it is straight C.W., I-C.W., or voice modulated, as some 
percentage of the C.W. energy comes through without 
modulation. As a general thing, when listening for spark 
signals amateurs carefully avoid allowing the detector 
tube to come into full oscillation, bringing it up only to a 
regenerative point. This is a mistake, as the ether these 
days is pretty well filled with C.W. and phenomenal 
ranges are being covered every night. 


Two-Unit Radio Station Using 200 kw. High Frequency Alternator 


The Radio Central Station 


Advantages Derived by Shifting or Com- 
bining Equipment in Long Distance Work 


HAT radio has been developed to that phase where 

the central station is as necessary and essential as 
the central electric power station, was pointed out by E. 
F. W. Alexanderson, chief engineer of the Radio Cor- 
poration of America, and consulting engineer for the 
General Electric Company, 1n his paper read before mem- 
bers of the Radio Institute of America and the New 
York Electrical Society in joint meeting in New York 
City on November 10. 

The substance of his remarks was contained in the 
December issue, in 
quotations from his ad- 
dress to the delegates 
to the International 
Communications Con- 
ference, in.. which he 
brought out how New 
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how this geographic 
factor would be util- 
ized in the building of 
the new high-powered 
Radio Central Station 
at Port Jefferson, Lone 
Island. This station, 
to be the largest in the 
world, will be so con- 
structed that the plant 
investment and operat- 
ing force may be used 
to the best advantage 
at all times by shifting 
the equipment from 
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Antenna Combination for Radio Central Station 


16 


one service to another or combining them when long dis- 
tance radio is desired. 

The realization of transatlantic telephone for com- 
mercial purposes is another object of the Radio Central 
installation. Transatlantic telephone will, no doubt,. be 
a luxury for some time to come. The radiation intensity 
needed for telephony is much greater than for teleg- 
raphy, and a plant designed purely for telephony might 
prove prohibitively expensive. However, the flexibility 
of the radio central station where any number of an- 
tennas. can be com- 
bined when desired to 
produce a more ef- 
ficient radiation will 
make an extra power- 
ful transmitter avail- 
able when needed, 
while the plant may be 
used in a more eco- 
nomical way at other 
ee times for telegraphy. 

The economical fac- 
tors that point to the 
radio central stations as 
the practical solution of 
the problems of long 
pores distance communication 
are practically the same 
as those that created the 
central electric power 
station. Broadly speak- 
ing, they provide for the 
utilization of the plant 
investment and operat- 
ing force to the utmost 
by shifting the equip- 
ment from one service 
to another. 
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Radio Telephony Systems Employing 
_ ‘Thermionic Vacuum Tubes 


By John Scott-Taggart 


Editor’s Note: 


This article contains a portion of the matter embodied in a complete volume on 


‘ vacuum tubes by the writer. The volume will very shortly be published. 


ODERN radiotelephony has been revolutionized by 

the use of the three electrode vacuum tube, and 
it is proposed in the following pages to discuss some of 
the basic methods of using this versatile device for the 
transmission of radio speech. There are two essential 
systems of radio telephony. One employs an oscillation 
generator whose power output or frequency is varied 
by a microphone in conjunction with three electrode 
vacuum tubes. The actual generator is unaffected by the 
microphone current, but the resultant oscillations are 
varied, thus an existing high frequency generating sys- 
tem need not be altered, but some additional apparatus 
may be employed for the modulation of the oscillations 
produced. The other system consists in modifying the 
actual output of the generator itself. This system im* 
plies the use of a special type of generator or the altera- 
tion of a type already employed. The first system is gen- 
erally used in the case of very high powers as, for ex- 
ample, when an arc or high frequency alternator is em- 
ployed. The second system is usually used in small and 
mediuin power wireless telephone transmitters and in 
high powered vacuum tube transmitters, although in the 
latter case we very frequently find the first system em- 
ployed. When dealing with the modulation of high 
power oscillations produced by an existing generator, 
such as a high frequency alternator or arc, the systems 
of modulation are few in number and of a particular 
character. If, however, we desire to produce a high 
power wireless telephone system employing vacuum tubes 
as generators, we have a long list of methods of modu- 
lation open to us, although these usually fall into several 
headings which will be enumerated in the following 
article. 

Before studying these systems of modulation we may 
with advantage realize at the start that the important 
consideration is a system of modulation which is capable 
of the perfect reproduction of speech. In other words, 
perfect articulation is to be aimed at. Any system of 
modulation which does not give pure articulation should 
not for a moment be entertained. There are numerous 
systems of modulation which are incapable of controlling 
large powers. When vacuum tubes are employed this 
is in no sense a disadvantage. 
vacuum tube oscillator, modulate its output and amplify 
the modulated high frequency energy by means of a 
high power amplifying tube whose output circuit is di- 
rectly or indirectly coupled to an aerial system. 

The fundamental circuit for doing this is shown in 
figure 1. In this illustration a source MHF of modu- 
lated high frequency current is connected across the 
grid and the filament of a three electrode vacuum tube. 
The plate circuit of this tube contains a portion of the 
inductance and a plate battery or D.C. generator A 
which will be shunted by a high capacity condenser which 
will act as a by-path for high frequency oscillations in 
the plate circuit, and also as a means for keeping the 
voltage of A constant. The source A may, in the case 
of high power stations, be a reservoir condenser of sev- 
eral microfarad capacity charged by direct current sup- 
plied by a vacuum tube rectifying unit. The filament 


We can use a small power. 


is heated in the case of small powers by means of a stor- 
age battery B, which, however, will usually be replaced 
by a source of alternating current when larger powers 
are involved. It will be noticed that two tappings are 
taken from the inductance coil, one of them C, is con- 
nected to the plate of the vacuum tube, while the other 
C, is connected to the aerial. The tapping C, chiefly 
controls the wave length on which the speech is to be 
transmitted, while a variation of C, enables us to get the 
maximum output from the amplifying tube. 


In the grid circuit of the vacuum tube is included a 
source of electromotive force B, which may be of such 
value as to bring the operating point of the tube to the 
mid-way point along its grid potential, plate-current 
curve. If this emf. be made still larger so as to give 
the grid a high negative potential, we can operate the 
vacuum tube at the bottom end of its characteristic 
curve. Under these circumstances, no energy is normally 
wasted in the plate circuit when not speaking. When, 
however, modulated high frequency oscillations are in- 
duced into the grid circuit, power will be developed in 
the plate circuit. This latter arrangement is generally 
preferable. A high efficiency is obtainable and it is al- 
ways highly desirable to radiate no energy from the 
aerial when not actually speaking into the microphone 


Figure 1—Fundamental circuit diagram of a radiophone system using a 
high power amplifying tube 


of the installation. It will usually be preferable to con- 
nect the source of electromotive force B, in the posi- 
tion indicated. In the case of low power installations a 
battery of dry cells may be employed, but when high 
powers are involved it is preferable to utilize a portion 
of the potential drop across the grid leak of the master 
oscillator vacuum tube whose modulated oscillations are 
being induced into the input circuit of the. vacuum tube. 
It is a well-known fact that if a high resistance of say 
80,000 ohms be shunted by a condenser and included 
in the grid circuit of an oscillating tube the grid current 
which will flow when the high frequency potential makes 
the grid positive will result in a potential drop across 
the resistance of several hundred volts. By varying the 
resistance, it is possible to obtain any desired voltage 
across it. To estimate this emf. it is only necessary to 
include a milliammeter in the grid circuit of the oscillating 
tube and to measure the grid current. If this current 


17 


18 THE WIRELESS AGE 


expressed in amperes be multiplied by the resistance of 
the grid leak in ohms the product will be the voltage 
across the resistance. The grid leak should take the 
form ofa wire coil having a resistance of about 80,000 
ohms and for experimental work should preferably have 
about 8 tappings from it in order that any desired volt- 
age may be obtained for use in the grid circuit of the 
amplifier tube. Practical forms of utilizing this arrange- 
ment are given in some of the later diagrams. 

Separately excited power amplifier tubes are of very 
great utility in radiotelephony and we can divide them 
roughly into three classes. We can use a separate oscil- 
lation generator whose output is varied microphonically ; 
this class needs no explanation at this stage. When we 
come to the various methods of varying the output of 
an oscillating tube we will readily understand that, given 
such a system on a small scale, we can amplify the result 
by a power vacuum tube. A second arrangement consists 
in modulating the oscillations in an intermediary circuit 
coupled to the source of oscillations on one side and the 
amplifying tube on the other. The third arrangement 
consists in varying the amplifier tube circuits or char- 
acteristics in such a manner as to modify its output, the 
input energy remaining steady and unmodulated. 

We will first consider the second arrangement. A 
typical example of this is shown in figure 2; V, repre- 
sents the oscillating vacuum tube which we will consider 
as the source of high frequency current. The ordinary 
arrangements are used—the plate oscillatory circuit L, 
C, are coupled to a regenerating coil L,. In the grid 
circuit of V, is a resistance shunted by a fixed condenser 
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Figure 2—Circuit diagram of system using an intermediary circuit for 
modulating the oscillations 


C,. This resistance ensures the grid being at a suitable 
negative potential and also supplies a suitable negative 
potential to the grid of the amplifier V.. The intermedi- 
ate circuit L, M C, L, is coupled to the oscillatory circuit 
L, C, and also to a coil L, in the grid circuit of V,. The 
intermediary oscillation circuit is tuned to the same 
wave length as the master oscillator V,, a microphone M 
is connected in the circuit and controls the amount of 
energy which is passed on to be amplified by V,. In 
this way modulated high frequency currents are trans- 
mitted from the aerial. The arrangement gives com- 
paratively good speech but is less effective than more 
modern circuits. It will be noticed from the figure that 
we have employed a single battery H to provide the 
plate current for the oscillating tube V, and also the 
amplifier tube V,. It is clearly desirable in all practical 
circuits to eliminate the use of additional batteries. The 
battery or direct current generator H is shunted by a 
condenser C,. If the voltage of H is higher than is nec- 
essary for the operation of the tube V, a resistance may 
be connected in the plate circuit of this tube, or if H 
is a battery a tapping could be taken from it. The aerial 
and output circuit of V, are shown loosely coupled but, 
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of course, the same arrangement could be employed as is 
shown in figure 1. 

A modification of figure 2 is shown in figure 3. An 
intermediary circuit now consists of inductances L, and 
L, and the filament to plate path of the vacuum tube V,. 
The oscillatory current passed by V, will regulate the 
amount of energy passed into L, to be amplified by the 
vacuum tube V,. If the grid of V, be highly negative 
the current in L, will be practically zero, especially if 
the capacity of V, be small. The microphone M in con- 
junction with a step-up transformer varies the grid po- 
tential of V, and, therefore, the amount of oscillatory 
current in the intermediary circuit. The filament of V, 
is heated by the same accumulator B as the three tubes. 
The same accumulator is likewise shown in the role of 
a microphone battery. This latter arrangement is very 
commonly used and saves the necessity of a separate 
battery. The grid potential of V, may be adjusted to 


any desired extent by the insertion of a battery in the 


grid circuit, or by connecting the foot of L, to a point on 
the grid leak of the tube V,. This circuit is on the 
whole of no special practical importance. A condenser 
C, is connected in the earth lead of the circuit and serves 
to insulate the positive side of the plate battery or gen- 
erator H from the earth. Obviously if the accumulator 
B be large it may be considered as partially earthed and 
leakage would probably occur. An alternative arrange- 
ment would be to include the battery H together with its 
shunt condenser at the point H, between the foot of L, 
and the earth, the condenser C, might then be eliminated. 
The lead from the plate circuit of V, would be con- 
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Figure 3—A modification of figure 2 


nected to the positive side of H while the negative side of 
H would be connected to the positive side of the bat- 
tery B. i 

We can modify the circuit of figure 2 in another way 
by using the three electrode vacuum tube as an energy 
absorbing device connected in parallel with the inter- 
mediate circuit or the grid input circuit and the ampli- 
fier tube. It is a well-known fact that if a three electrode 
vacuum tube be connected across the oscillatory circuit a 
current will pass through the tube when the plate is made 
positive by the oscillations and the amount of current 
passed by the tube will depend on the potential of the 
erid. We can thus use a three electrode vacuum tube 
as an energy absorbing device which will lessen the ampli- 
tude of positive half cycles of high frequency current. 
By connecting a microphone and microphone transformer 
across the grid and filament of a three electrode vacuum 
tube as an energy absorbing device, in this manner we 
can vary the high frequency energy of the oscillatory 
circuit and so modulate that energy, thus producing an 
efficient and very useful arangement for use in radio- 
telephony. 


(Continued in next issue) 
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Electrolytic Cell Oscillations 


@ ERTAIN electrolytic cells have the property of op- 
posing the flow of electric current by reason of 
barriers built up therein through electrolytic action. This 
action is taken advantage of for the purpose of rectifying 
alternating currents in that class of cells in which a cur- 
rent barrier is electrolytically built up when the current 
tends to pass in one direction, but permits current to flow 
in the opposite direction. Mr. Gage who developed this 
method utilizes such cells, the electrolytic barrier serving 
to normally prevent current flow in the oscillation cir- 
cuit, while the barrier is removed at suitable intervals to 
permit current to pass. This is not to be confounded 
with instruments of the Wehnelt type wherein bubbles of 
gas momentarily cause a barrier across a path through 
an electrolyte. The cells depend for the removal of 
the electrolytic barrier on the application of an exterior 
agency which may be caused to operate at the desired 
frequency so that the frequency can be regulated and not 
be dependent upon gravitational or other effects within 
the cell which are unregulable and are not of sufficiently 
high frequency for radio telephone and telegraph work 
and for other purposes. On the other hand, they are 
adapted to provide current surges of high frequencies. 

The invention further contemplates the relation of cells 
of the character described and means for operating the 
same so that the cycle of operations will be repeated au- 
tomatically and the current surges will continue indefin- 
itely. 

Referring to the drawings, direct current generator 1 
has one branch of its circuit through the electrolytic cell 
2, the secondary of the kick coil and the variable con- 
denser 3 in parallel, the variable reactance 4 and variable 
condenser 5 in parallel, and the coil 6 to the junction 7. 
Similarly another branch of the circuit is through the 
electrolytic cell 8, the variable reactance 9 and variable 
condenser 10 in parallel and the coil 11 to the junction 7. 
From this junction a connection common to both branches 
passes to the other terminal of the generator through the 
primary of a step up transformer, a variable condenser 
14 being connected across it and the generator. The pri- 
mary of the kick coil has in circuit a reactance coil 15, 
a circuit closing key and a battery. The secondary of the 
transformer has its terminals respectively connected to 
electrodes 18 and 19 of the cells 2 and 8. The coils 6 
and 11 are respectively coupled with the coils 20 and 21 
including a variable reactance 22. The coils 6 and 11 are 
wound in opposition so that surges of the current in op- 
posite directions in the branches of the oscillation circuit 
will cause surges in the proper direction in the aerial, 
there ‘being no coupling relationship between the pair of 
coils 6 and 20 on the one hand and the pair of coils 11 
and 21 on the other. 

The electrodes 23 and 24 of one cell and 25 and 26 of 
the other are of aluminum, while the electrodes 18 and 19 
are of lead. The electrolyte is a solution of sodium bi- 
carbonate which may be formed in the proportions of one- 
half pound of sodium bicarbonate to one gallon of water. 
The cells should be kept at a fairly low temperature, say 
20 degrees C. Convenient sizes for the electrode plates 
are an area of one hundred square inchs for the aluminum 
while the corresponding lead electrodes may each have 
from ten to one hundred square inches. It is desirable to 
place the aluminum electrodes of a cell close together, say 
one sixty-fourth of an inch apart, and they may be separ- 
ated by a perforated hard rubber plate. The lead elec- 
trode is spaced from the aluminum a distance depending 
upon the density of the solution, and voltage, usually 
about two inches. In connection with apparatus of the 
above dimensions, a generator of 250 volts is suitable 
with suitable means for regulating it between fifty and 


two hundred and fifty volts. The transformer may 
have a ten to one ratio and it and the generator are 
shunted by a condenser as described to afford a by-pass 
for oscillation current, the condenser 3 being provided 
to form a by-pass about the primary of the coil; the 
variable reactances 4 and 9 are each about five hundred 
microhenries, each of the condensers 5 and 10 have a cap- 
acity of approximately .005 microfarads and the induct- 
ances of.the coils 6 and 11 are each of the order of one 
hundred microhenries according to the wave lengths of 
the oscillating circuit. 

With the apparatus connected as above, the polarity 


Figure 1—Electrical radio circuit in which electrolytic cells are employed 
to cause oscillations 

of the generator being such as to tend to force current 
through the cell in that direction to which the cells inter- 
pose barriers, no current will flow in either of the branches 
containing the cells. If now the key be closed and 
opened, an inductive kick will be produced in the branch 
circuit containing the cell 2, which will start the apparatus 
in operation and produce oscillating currents through 
the coils 11 and 6 and consequently’in the open radio cir- 
cuit. After having been thus set in operation, the appar- 
atus continues its operation automatically. 

The high potential kick caused by the closing and 
opening of the key operates to remove the barrier opposed 
by the cell 2 to the passage of current between the alumi- 
num electrode plates 23 and 24. These plates form a 
condenser with a dielectric of gas bubbles or film at the 
surface of the aluminum, the formation of such gases 
being well understood in connection with the use of 
aluminum cells as rectifiers. The barrier having thus 
been removed, current rushes from the aluminum elec- 


. trodes of the cell 8 as a condenser, through the broken 


down condenser, so to speak, of the cell 2, thereby in- 
ducing a current in the aerial. This causes such un: 
balancing of the circuits that there will be a rush of 
current through the primary of the transformer, which 
will induce a high potential across the lead electrodes,— 
the dielectric gaseous film, having meanwhile been rapidly 
built up in the cell 2. The high potential applied to 
the lead electrodes will remove the current barrier be- 
tween the aluminum plates of the cell 8 when there will 
be a rush of current from the branch containing the cell 
2 into the branch containing the cell 8, which will induce 
a current in the opposite direction in the aerial. This 
unbalancing again throws high potential. on the lead 
electrodes, which removes the current barrier in the cell 
2, the dielectric film having meanwhile built up in the 
cell 8. The cycle of operations as just described, will 
then be repeated indefinitely, the current flowing back 
and forth with an extremely high frequency. 
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A Vacuum Tube Oscillator 


By John Scott Taggart 


THE Dynatron is well known as a negative resistance 
device capable of producing continuous oscillations. 
The tubes employed, however, are of special form. It will 
be of interest to know that the ordinary V.T. is capable 
of being used as a generator of continuous waves without 
the use of regeneration or tickler coils. 
A suitable circuit is illustrated, in which a potentiometer 
R is connected across D.C. lighting mains which may be 
of from 100 volts to 200 volts, or a battery H may be 


Ls 


ania 


x= 


wi 


Figure 1—Circuit of the vacuum tube oscillator 


employed. One end of the potentiometer resistance R is 
connected to the grid of the vacuum tube while the other 
end is connected to the filament. Between the plate P and 
the sliding contact S is connected a variable inductance 
L and a variable condenser C. Now, if S be adjusted to 
a suitable point on R, continuous oscillations will be set 
up in the circuit L C and may be used to induce energy 
into an ordinary receiver to enable continuous waves to 
be received by the beat reception method. The arrange- 
ment can.also be used as a continuous wave-meter and 


for finding the natural oscillation constant of a circuit. 
For short range transmission of continuous waves an 
aerial could be connected to P and an earth toS. 
The negative resistance of the tube may be explained 
as follows: The grid is at a high positive potential which 
causes the electrons to strike P with great force. Sec- 
ondary electrons are shot off P as a result of this bom- 
bardment. Since the grid G is at a higher potential than 
the plate P, the secondary electrons are drawn away by 


the grid instead of being absorbed again by P. If now | 


the potential of P be made greater, the number of sec- 
ondary electrons is also increased, since the velocity of 
the primary electrons has been made greater. The num- 
ber of primary electrons, however, has not appreciably 
increased. 

Since the secondary electrons are drawn away by the 
highly positive grid, we can readily see that conditions 
may be adjusted so that by increasing the plate potential, 
the plate loses more electrons than it gains. In other 
words, an increase of plate voltage causes a decrease of 
plate current. This is equivalent to a negative resistance 
in the plate circuit. This negative resistance neutralizes 
the ordinary or positive resistance of the oscillatory cir- 
cuit L C in which oscillations will now persist without 
dying out. 

The absence of a regeneration coil makes the circuit 
particularly useful, as it will “oscillate” circuits of any 
frequency, including low-frequency iron-core circuits. 


Diplex Operation by Two Arcs 


A METHOD employing two arc converters which may 

be operated separately or coupled together and op- 
erated in multiple has been developed by L. F. Fuller. 
Transmission systems employing the parallel operation of 
Poulsen arc converters have been proposed before, but 
all of these systems use two or more arcs operating on one 
antenna. In the new Fuller system an antenna is pro- 
vided for each arc, so that the arcs may be employed sep- 
arately or in multiple. 

A complete transmitting set is connected to each an- 
tenna, so that diplex sending will be possible by operating 
the two sets on different wave lengths. When transmission 
to a particular point becomes difficult or when it is desir- 
able to extend the transmitting range of the station, the 
two arcs may be operated in parallel, with a very simple 
switching arrangement, to radiate energy from the two 
antennae simultaneously. The two antennae are very 
close together, so that when the currents are in phase, their 
energies are added and signals are transmitted, and when 
they are out of phase, the waves radiated from the two 
antennae produce complete interference so that no energy 
reaches the receiving station. 

The system shown diagrammatically in the drawing 
comprises two Poulsen arc converters fed by D. C. gener- 
ators. One side of each are is grounded and the other 
side is connected respectively to the antennae through the 
variable loading inductors. The two transmitting systems 
may be adjusted for different wave lengths and diplex 
signaling may be accomplished, and for this purpose each 
transmitting system is provided with an independent sig- 
naling key. 

When it is desired to transmit with increased power 
upon a given wave length, the arcs are operated in multi- 
ple. The inductors are inductively connected to the loading 
coils and connected in series in the circuit, which contains 
a key and a variable condenser, although the condenser 


may be omitted when desired and the coupling circuit 
thereby changed from the resonant circuit: to a nonreson- 
ant circuit. When the condenser is omitted the coils 
should be more closely coupled than when the condenser 
is employed, and-the polarity of the inductors must be 
reversed with respect to each other. 

The two antenna systems are placed so that there is a 
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Figure 1—Diplex system using two arcs separately or coupled 


slight electrostatic coupling between them. When the con- 
denser is used, the condenser and the inductances are so 
adjusted that the coupling circuit has the same frequency 
of oscillation as the antenna circuit. Signaling by mov- 
ing the key causes the antenna currents to be alternately 
thrown into phase and into phase opposition. 
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Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 


Efficient Design of Regenerative and 
Amplifier Circuits 


By G. N. Garrison 


[It is probably no exaggeration to 
state) that nine out of; ten 
amateurs who have “graduated” from 
the straight vaccum tube hook-up, 
in search of a hook-up that will bring 
em in just a little louder, use either 
a modification of the tickler feed 
back circuit or what is known as 
the ultraudion. And many—far too 
many amateurs—have a mistaken 


to that obtained on an ordinary 
three-stage amplifier, without using 
any more current from the storage 
battery than is consumed by a one- 
stepper. 

In the first place it would be well 
to point out that the ultraudion was 
designed primarily for the reception 
of long-wave C. W. stations, which 
it does efficiently. It was not, how- 
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impression relative to the merits and 
demerits of the ultraudion circuit 
as applied to reception. 

It is the purpose of this article to 
treat this particular circuit with suf- 
ficent detail to point out its short- 
comings when used for the recep- 
tion of phone and other short wave 
damped stations. At the same time 
a circuit will be given that, when 
used in conjunction with a two-step 
amplifier, really amplifies, without 
distortion, both phone and spark 
stations to an intensity at least equal 


Diagrams of various regenerative and amplifier 


ever, designed as a regenerative cir- 
cuit for spark or damped stations of 
the shorter wavelengths, and for the 
very simple reason that its degree 
of regeneration is not easily con- 
trolled. 

A glance at figure 1 will probably 
make this clear. This is the ultra- 
udion circuit as generally printed. 
It will be noted that the phones and 
“B” batteries are in both the input 
and output circuits and that the os- 
cillating circuit, from the grid 
through the secondary of the loose 
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coupler to the plate, contains no 
impedance to the flow of high fre- 
quency current other than that 
offered by the secondary inductance. 
When this inductance is adjusted to 
the exact frequency of the wave pass- 
ing through the primary the two 
circuits are said to be in resonance 
and the impedance of the secondary 
or input circuit—and consequently 


figure § 


circuits 


of the entire oscillating circuit—is 
equal to the D. C. resistance of the 
secondary inductance. It is at this 
adjustment that the circuit oscil- 
lates vigorously, so vigorously in 
fact, that the reception of any phone 
station on this wave is impossible, 
the operator of the transmitting 
station, when talking, sounding very 
much as though he was “choking to 
death.” This is not strange when it 
is remembered that the difference in 
frequency between the beats emitted 
by the transmitter and those gener- 
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ated by this circuit are within the 
limits of audibility and are super- 
imposed upon the voice of the 
speaker as it is received. 

The only way to prevent this cir- 
cuit from oscillating and still regen- 
erate, is to either change the value 
of the secondary inductance or else 
cut down on the filament tempera- 
ture. In any circuit, when the 
proper value of filament tempera- 
ture and “B” battery potential are 
once found for maximum efficiency 
of any given tube, it is highly de- 
sirable to leave them at that set- 
ting! Changing the value of the in- 
ductance, and coupling the plate 
with the grid, causes the circuit to 
cease oscillating and at the same 
time brings the secondary circuit 
out of resonance with the primary 
circuit, thus preventing maximum 
results from being obtained. 

In an endeavor to overcome this 
difficulty hook-up Number 2 was 
tried, and it gave fairly promising 
results. Here, both V and V-1 are 
coarse-wire variometers of the same 
self inductance; C is the ordinary 
mica grid condenser. Both primary 
and secondary of the loose coupler 
used were untapped. This eliminat- 
ed high resistance and capacity be- 
tween contact points. The tuning 
of the primary circuit was done en- 
tirely with the variometer V which 
brought this circuit into exact res- 
onance with the incoming wave. The 
tuning of the secondary was ac- 
complished by varying the induct- 
ance of the variometer V-1, thus 
bringing this circuit into resonance 
with the primary. No impedance is 
offered to the flow of high frequency 


current except that of the combined . 


impedances of the secondary and 
V-l and C. It was found, however, 
that this circuit was not entirely sat- 
isfactory since it was not possible 
to tune the plate circuit. 

There are several manufacturers 
placing upon the market regenera- 
tive cabinets that make use of the 
circuit shown in figure 3. In this 
circuit the variometer V-1 serves to 
tune the plate circuit to resonance 
with the secondary circuit. While 
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it is essential to have the phones in 
the output of all tube circuits, it is 
not essential, and far from desir- 
able if maximum results are to be 
obtained, to have them directly in 
the oscillating circuit. The imped- 
ance offered by phones thus placed 
—hbeing in reality simply an iron 
core high frequency choke that can 
be used for that purpose in certain 
circuits—is so high as to seriously 
impair the value of the circuit as an 
oscillator. The variable condenser 
is shunted around the phones to of- 
fer a low resistance path for the high 
frequency current. When not in 
resonance with the output circuit 
the condenser offers a considerable 
amount of reactance, and thus may 
be kept in resonance only by chang- 
ing its value for each change of vari- 
ometer V-l. This requires so many 
adjustments that by the time a de- 
sired station is properly tuned in, 
it is ready to stop. - 

By the simple expedient of plac- 
ing the phones—as is done in the 
ultraudion—in both the input and 
output circuits, all the difficulties 
mentioned are eliminated, and the 
strength of the signals are increased 
considerably. Here, too, the imped- 
ance of phones and high frequency 
chokes have been eliminated from 
the oscillating circuit. Taps have 
been eliminated from both primary 
and secondary inductance, the pri- 
mary in figure 4 being tuned entire- 
ly by the variable condenser. 

The most . efficient) circuit the 
writer has ever tried for reception 
was obtained by the use of this 
hook-up in conjunction with a two- 
stage audio frequency amplifier that 
is a little out of the ordinary. The 
complete wiring diagram is given in 
figure 5. Here it will be noted that 
the filaments of both amplifier tubes 
are connected in series rather than 
in multiple as is generally done. If 
two amplifying tubes of identical 
characteristics are chosen, this can 
be done without any decrease in the 
efficiency of the set asa whole. The 
advantage of tubes thus connected 
lies in the fact that only one rheo- 
stat for the amplifying tubes is re- 
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quired and the saving of storage 
battery current with the tubes used 
by the writer was at least .9 of an 
ampere. This is of considerable mo- 
ment with those amateurs whose re- 
charging facilities are limited. 

The constants of the circuit will 
depend a great deal upon the tubes 
and the size of the aerial used. This 
is particularly true of inductance L. 
In all ordinary cases, however, a 
tube 2 inches in diameter, wound 
with 55 turns of No. 22 S.C.C. wire, 
will be found satisfactory. L-lisa 
tube 134 inches in diameter and 
wound with 90 turns of No. 30 
S.C.C. wire. The condenser C-3 has 
a value of .001 mfds. V and V-1 are 
coarse-wire variometers. Condensers 
C, C-l and C-2 are common mica 
grid condensers and have a value of 
0005 mfds. T are audio frequency 
amplifying transformers and are of 
the conventional type. Two sets of 
“B” batteries, B and B-1l, were 
found to give better results than one 
Set. 

It was found that condensers C-1 


and C-2 are essential to the proper 


operation of this circuit. This seems 
to point to the conclusion—contrary 
to generally accepted practice—that 
the A.C. current that passes through 
the first tube is only partly rectified. 
That part of the current that is rec- 
tified—probably in the neighborhood 
of 20 per cent of the total current 
—passes through both “B” batteries 
to the phones. The current that is 
not rectified by the first tube, affects 
the input of the second tube by in 
duction and, in passing through this 
tube, a part of the current is recti- 
fied in turn. In passing through the 
third and last tube, the cycle just 
described is repeated, with the re- 
sult that we have a centralization of 
two D.C. currents acting upon the 
phones—the rectified A.C. current 
which passed through the “B’’ bat- 
teries, and that portion of the A.C. 
current that was not completely rec- 
tified until it had passed through the 
whole three tubes. The final result, 
evidenced in the phones, is a consid- 
erable increase in audibility. 


An Electrolytic Amplifier 


SORES a piece of Wollaston wire 
upright as near the middle of the 
diaphragm of a radio receiver as possi- 
ble. Mount the receiver on a stand and 
place a carbon cup filled with a 20 per 
cent. solution of nitric acid under- 
neath. Connect as shown in the dia- 
grams. The “B” battery may consist 
of dry cells, and may be adjusted by 
means of a potentiometer, which, for 
_simplicity, is not shown. 

The theory of the amplifier is as 
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Figure 1—Hook-up of the electrolytic amplifier 
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follows: Consider the diaphragm of 
the phones at rest, with the fine wire 


det 


‘lj 


attached just touching the surface of 
the dilute acid solution. Bubbles will 
form on the wire, insulating it from 
the solution. Now, let a wireless wave 
be rectified by the detector and cause 
the diaphragm to vibrate at a fre- 
quency equal to the number of wave 
trains sent out by the transmitter per 
second. When the diaphragm vibrates 
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wire, changing the resistance of con- 
tact, causing a momentary registration 
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of the current from the “B” battery in 
the relay. As soon as the diaphragm 
D stops vibrating, bubbles again form 
on the wire and the outfit is ready for 
the next signal. The bubbles will be 
prevented from forming on the wire 
as long as the diaphragm is vibrating, 
so. there will be one click of the relay 
corresponding to one similar signal 
from the transmitter. The signals will 
be in short and long clicks, and not in 
short and long buzzes, as they would 
be in case each Swing of the diaphragm 
registered in the ear. 
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Figures 2 and 3—Connections for two and three-step amplifiers 


Navy Recetver With Vacuum Tube 
Detector or Amplifier 


MAxXY commercial operators find 

difficulty in hooking up vacuum 
tube detectors and ‘amplifiers with the 
Navy standard short wave receiver so 
as to be able to transfer from short to 
long wave without moving a lot of con- 
nections. With a view to overcoming 
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and the third honey-comb coil is used 
as a tickler coil and connected to the 
taps marked “tickler” on the vacuum 
tube control box. It should be noted 
that the tickler coil furnished on the 
Navy cabinet is not used when the 
switch is in “long wave’ position. 
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switch in this position signals from 250 
to 3,100 meters may be copied. For 
arc it is only necessary to move the 
tickler coupling up until the valve 
oscillates. 
With the switch in either position, 
the tuning is done by means of the 
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Figure 1—Circuit diagram showing connections of the six-pole double-throw switch 


this, a six-pole double-throw switch has 
been designed. The connections are 
shown in figure 1. 

With the switch in “long wave” po- 
sition, the primary honey-comb coil is 
connected to the “primary load coil” 
on the Navy cabinet. The secondary 
honey-comb coil is connected to the 
“secondary load coil’ on the cabinet 


With the switch in this position the 
cabinet is ready for reception of sig- 
nals from 3,100 to 20,000 meters. 
When the switch is thrown to the 
“short wave” position all the honey- 
combs are shorted out of the circuit 
and the tickler coil on the cabinet is 
connected to the “tickler” posts of the 
vacuum tube control box. With the 


two large primary and secondary con- 
densers and variations of coupling. 

Space the blades far enough apart 
to do away with the capacity effect. A 
good system is to construct the switch 
to throw at right angles and to make 
the vertical part of the board high 
enough to permit mounting the honey- 
comb coils on the top of it. 
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Remote Control for Amateur Stations 


Tie progressive amateur of to- 

day is trying to group his trans- 
mitting apparatus and do away with 
noise in the operating room. Most 
amateurs have difficulty in selecting 
locations which will be conducive 
to the best transmifting conditions. 
Some have built small, weatherproof 
boxes for the transmitter directly 
underneath the aerial lead-in. This 
type of installation provides a 
straight lead for the aerial, puts all 
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input, a key in the primary leads and 
a switch for starting the rotary gap 
are located near the operating bench. 
This brings the alternating current 
power leads into the field of the re- 
ceiver and very often an annoying 
hum is generated. Long power 
leads are necessary with this type 
of control. 

The true remote control is a sys- 
tem wherein no power leads are 
brought into the operating room. 
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noise and cumbersome apparatus 
outside the operating room and the 
transmitter is out of the field of the 
receiver, doing away with inductive 
effects. Also a very short ground lead 
is provided. 

All stations of this type are not 
true remote control, in one sense, al- 
though the control is some distance 
away from the transmitter. Gen- 
erally the power leads are brought 
into the operating room and a re- 
actance or switch for controlling the 
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Figure 4—Wiring diagram of the break-in system 


This type of control makes a fool- 
proof installation, and eliminates all 
danger of accidental contact with the 
alternating current on the operating 
bench. 

In designing such a control, re- 
liability and ease of operation should 
be the important items considered. 
The method of control described 
here has been in successful opera- 
tion for six months and has given 
very little trouble, other than a mat- 
ter of adjustment. 


All circuits for the control of the 
transmitter are secondary circuits, 
operating on a direct current line of 
low potential. From six to ten volts 
will operate everything in the cir- 
cuit nicely. The control apparatus 
consists of an aerial switch, a relay 
key and two small relays for control- 
ling the aerial switch. 

The aerial switch is of the rotary 
type and is controlled by two solen- 
oids. The rotating member is a 
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Figure 2—Relay key 


piece of hard rubber or bakelite rod, 
about 1% inches in diameter and 
about six inches long. Studs of 5/32 
inch brass rod are placed through 
the motor, extending about ™% inch 
on each side for the control of the 
power circuits. At one end, a space 
of two inches -is left between the 
aerial stud and the nearest power 
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stud. The aerial stud is of 5/32 
inch brass rod, extending 4 inches on 
one side and % inch on the other. 
The base of the switch may be bake- 
lite and its dimensions are 7 inches 
long by 5 inches wide, with a nar- 
row extension at one end, as shown 
in figure 1. 

The movement of the solenoid 
armatures is transmitted to the rotor 
by means of string and a simple 
lever on the end of the rotor. The 
solenoids were taken from a dis- 
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carded arc lamp. A reactance must 
be used with similar solenoids on 
the 110-volt A. C. circuits. Enough 
current should be allowed to flow in 
the solenoid to give the armature a 
quick, snappy movement. Figure 1 
shows the general layout of the 
’ switch and the principles of its op- 
eration. 

The relay key may be made from 
an old sounder. A strip of 4% inch 
bakelite 1% inch wide and 1% inches 
long is placed on the lever under the 
stroke adjusting screw. At each end 
of this strip, a small flexible piece 
of phosphor bronze 1/6 inch wide 
and 1% inches long is placed. These 
strips are marked “P” and “B” in 
figure 2. They are preferably held 
to the bakelite strip by binding 
posts. A piece of % inch bakelite 
shaped like a block letter “U” is 
mounted on a small block on the 
base of the sounder as shown by SS 
in figure 2. A strip of bronze is 
placed on the ends of this piece of 
bakelite as shown by 2-2 in figure 2. 
Two flexible leads should then be 
made to connect to P and B. These 
may be made of heavy lamp cord, 
but should not be so stiff as to cause 
the lever to act sluggishly. 

For adjustment a stroke of about 
¥ inch will be found to give good 
results. The strips of bronze moved 
by the lever are adjusted so as to be 
used for a break-in system. The con- 
tact, to which the leads shunting the 
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small ground gap are connected, 
should be adjusted to make contact 
before the circuit is closed in the 
transformer primary. If the con- 
tacts are adjusted so as to give a 
wiping effect very little trouble due 
to freezing of the contacts will be 
had. Ten amperes may be easily 
broken in this manner. 

_ The relays for. controlling the 
aerial switch were made from door 
bells. The vibrating contacts were 
removed from the circuit of the coils. 
which then acted as straight electro- 
magnets. The clappers were cut off 
about one inch beyond the armature 
and a small silver contact “C’ was 
soldered on to the remaining piece 
of the clapper as shown in figure 3. 
Both relays were mounted on a base 
of bakelite. Under the contacts on 
the clappers, similar silver contacts 
C, were soldered to a strip of bronze 
bent in an “L” shape, which was 
screwed on to the base to bring the 
contact about 1/16 inch below the con- 
tact on the relay. 

Three binding posts were located 
at the top of the panel, these being 
the connections forethe A. C. line. 
The middle post is common to the 
bottom contact of each relay, the 
others being each connected to the 
frame of a relay. There were also 
three posts at the bottom of the 
panel, being the connections for the 
D. C. control system. The wiring 
diagram is shown in figure 4. The 
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grounded leg of the A. C. line should 
be run through the relays so as to 
reduce the probability of breaking 
down the inside of the coils. 

These relays will be found to be 
reliable if careful attention is given 
to their adjustment. A current in 
excess of five amperes should not be 
broken by the relays. The ease and 
cheapness of construction should ap- 
peal to the amateur. For the com- 
plete control of the set, two push 
buttons and an ordinary key are re- 
quired. Dry batteries will furnish 
sufficient current for the D. C. con- 
trol. 

Figure 4 is a wiring diagram of 
the set connected for using a break- 
in system. Very satisfactory re- 
sults can be secured with the break- 
in if an induction motor is used on 
the rotary gap. This type of con- 
trol is especially advantageous be- 
cause four small leads can control 
the transmitter a distance of several 
hundred feet; making the use of 
large, long power leads unnecessary. 

No exact dimensions have been 
given on the sketches, as the aver- 
age amateur prefers to proportion 
his own instruments. If care is used 
in adjusting all apparatus to secure 
a positive snappy action, excellent 
results will be obtained. This con- 
trol has stood six months of hard 
use with practically no trouble at 
one of Southern California’s most 
important relay stations. 


Remote Control Transmitter For Amateur Use 


REMOTE control of transmitting 

apparatus is coming into favor 
more and more. Most of our com- 
mercial and government stations 
are operated in this manner and 
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there is no good reason why amateur 
transmitters may not be worked in 
the same way at a very slight ad- 
ditional expense of installation. The 
elimination of the noise caused by 
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the motor generator and the spark 
from the operating room and even 
from the house if desired and free- 
dom from oils, greases and odors 
are some of the advantages derived 
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Figure 1—Layout of set having automatic starter 


from this method of operation. Only 
a small space is required for the 
receiver, key and control switch. 
There are a number of ways of se- 
curing remote control, but since we 
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are concerned only with amateur in- 
stallations where the expense plays 
an important part, we will consider 
only the cheapest. By closing and 
opening a small single-pole snap 
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switch controlling two _ solenoid 
switches and a relay key any in- 
stallation having an automatic 
starter for the motor generator, 
may be arranged so as to shift the 
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antenna from sending to receiving, 
and start and stop the motor genera- 
tor, the rotary gap, or blower motor 
if a quenched gap is used. A small 
hand key, placed beside the switch, 
controls the spark through a relay 
key also located with the transmit- 
ting apparatus. 

Any type of solenoid switch used 
on switchboards, depending upon 
gravity for its return to open posi- 
tion, is suitable for our purpose. 
One type largely used is fitted with 
a lamp which automatically cuts into 
the holding coil circuit when the 
core reaches the end of its stroke, 
the idea being that the coil may have 
the benefit of the full line voltage 
for starting torque, but only a small 


\ / Amend 


Moror rel --.. 
, Motor Field Rheos 


OC LINE... 


a ee gap 
JUNO 


v0 UU @ 
Oscl trash 


= 


current sufficient for holding torque 
to prevent heating of the windings. 
Upon opening the coil circuit the 
core drops by force of gravity to its 
original position and by properly 
arranging the contacts it will close 
and open circuits when the coil cir- 
cuit is closed or opened from some 
remote point. If such a solenoid 
switch be connected in one side of a 
D. C. feed line as shown in figure 
one, and the coil control wires led 
to a single pole snap switch on the 
operating table, the closing of the 
snap switch will start the motor 
generator and the rotary gap motor, 
or the blower motor. It will also 
close a second similar switch for 
transferring the antenna from trans- 
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mitter to receiver, and upon opening 
this switch the main line solenoid 
switch will open, thus stopping the 
motor and transferring the antenna 
to the receiving position. 

The second solenoid switch should 
be fitted with special spring contact 
arms well insulated from the steel 
core. A piece of hard rubber or some 
similar insulating material two 
inches long and the same diameter 
as the core, through which passes 
a screw of the same material answers 
the purpose. These switches cost lit- 


tle and will operate on the ordinary 
110-volt circuit. 

For control of the spark a relay 
key will be required. There are a 
number of low priced ones advertised 
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Figure 2—Connections for sets having hand starters 


and most any of them will give sat- 
isfaction on the powers used in 
amateur work so the cost will be 
the main consideration in the selec- 
tion. Adjacent to the transmitter 
and connected across the leads run- 
ning to the control switch there 
should be a similar switch so that 
the control may be exercised from 
this point in case it becomes neces- 
sary to make adjustments. The 
same applies to the relay key. In 
the event that the transmitter does 
not boast an automatic starter, the 
hand starter would have to be 
located in the operating room. In 
this case only one solenoid switch 
is necessary. 

Figure 2 shows the connections 
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for sets having hand starters. 
Where it is desired to have the 
switchboard in sight of the operator 
so that the meter readings may be 
observed at all times it is necessary 
only to extend the leads from the 
motor generator to the switchboard 
for the different meters and controls 
depending upon the scheme of wir- 
ing used on the board. If the radia- 
tion meter is desired in sight also, 
the antenna lead may be brought in- 
to the operating room, using suf- 
ficient insulation for the high 
voltage. 

A less expensive way of providing 
the remote control switches is to 
make them from two ordinary one 
hundred and fifty ohm telegraph 
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sounders which may be obtained at 


a low cost. Any form of substantial 


contact attached to and extended 
from the armature will be satisfac- 
tory. The one transferring the 
antenna must be well insulated and 
provide sufficient length of break to 
hold the high voltage of the antenna 
when transmitting. If these are to 
operate from the line voltage a bal- 
last resistance must be inserted in 
the coil circuit of each to keep the 
current flow from being excessive; an 
ordinary incandescent lamp will an- 
swer this purpose. 
sounders may also be made into an 
excellent relay key by fitting proper 
contacts and binding posts for the 
A. C. wires. 


Remote Controlled Transmitters 


MAX amateurs are just begin- 

ning to realize and make use of 
the advantages offered by the remote 
controlled transmitter. Good results 
are obtained from a locally con- 
trolled transmitter, but a remote 
control with ground and antenna 
system suitably arranged has the 
advantage of keeping the operating 
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room free from noise and apparatus. 

The question of converting the 
locally controlled transmitter into 
one of the remote controlled type 
does not offer any serious difficulties 
to amateurs. The most practical ar- 
rangement is to place the transmitter 
in the basement, running the extra 
control wires up to the operating 


room. In another arrangement a 
special housing for the transmitter 
solves the problem. In either case 
the necessary control wires remain 
the same as represented in figure 1. 

The expense attached to changing 
from local control to remote con- 
trol is small, being the cost of the 
extra wire used in the control circuits 
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and the construction of the antenna 
switch. 

A general description of the trans- 
mitter follows. The idea I wish to 
convey is a general one. One that 
can easily be changed to suit indi- 
vidual requirements. Most amateurs 
like to work out the fine points them- 
selves. The antenna used for the 
transmitter in question is of the T 
type. All leads are bunched to- 
gether about 10 feet above the 
ground and connected directly to 
the lead-in insulator. 

From: the insulator the lead-in 
cable goes directly to the center pole 
of the antenna switch. This switch 
is the point that is rather obscure 
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fopminost samateurs... Uhesantenna 
solenoid switch is mounted on a piece 
of bakelite and is fastened to the 
wall of the transmitter house. The 
V shaped blade is of heavy copper 
and the contact lips of the switch 
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are also made heavy with a large 
contact surface to cut down the re- 
sistence of the switch to a minimum. 
Two solenoid magnets are obtained 
suitable for use on 110 volts A. C. 
These magnets may be either made 
or purchased from some electric 
house. The solenoids are mounted 
on the base of the switch and are 
attached to the switch arm by means 
of a plunger which runs through 
each magnet and is fastened to the 
switch by a small rod. The opera- 
tion of the switch is simple. A push 
button controls each solenoid and 
by pushing either of the buttons the 
corresponding solenoid pulls the 
switch lever down. This type of 
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switch when once adjusted needs 
very little attention and is practically 
fool proof. 

Among -the other improved fea- 
tures of a remote controlled trans- 
mitter, especially one where the 
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transmitter is located in a separate 
building directly under the antenna, 
are the extremely short and direct 
antenna and ground leads. The 
ground lead is less than four feet 
direct from the secondary of the 
oscillation transformer. The benefit of 
this reduction in leads becomes appa- 
rent when it is noted that the natural 
period of the antenna is cut down to 
a minimum, allowing more second- 
ary of the oscillation transformer to 
be used. 

All connections are shown in the 
hook-up. It will be noticed at a 
glance that there is nothing compli- 
cated about the remote controlled 
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Figure 1—Circuit diagram and arrangement of apparatus 


Figure 2—Antenna switch (1) Bakelite base. (2) Copper lips. (3) Copper blades. (4) (5) Solenoids. (6) Antenna lead connection 


operation and the freedom from 
noise will repay the amateur for any 
expense he may incur by changing 
his transmitter to one of the remote 
controlled type which has become 
common practice in commercial radio. 


Smallest Portable Radio Outfit 


N up-to-date portable receiving 
set for the amateur should have, 
roughly, the following characteristics : 

1. Compactness. 

2. Flexibility—Ability to tune to 
any wavelength from 100 to 20,000 
meters. 

3. Efficiency—All losses reduced 
to a minimum. 

4. Simplicity of construction and 
operation. 

5. Inexpensiveness of material. 

Formerly the amateur was forced to 
rely on the crystal or electrolytic recti- 
fiers for the operation of portable re- 
ceivers due to the instability of the 
gas filled vacuum tube. 

Reliable vacuum. tubes are now 
available and may be incorporated in 
the portable receiver with the follow- 
ing advantages over other detectors: 

1. Greater sensitiveness. 

2. Constancy of operation. 


By Albert Bingham 


3. By employing the oscillating 
characteristics of the tube regenera- 
tion may be obtained on spark signals 
and undamped waves received. 

The set designed and constructed 
by the writer as shown. in fig- 
ure 5, has been found to have these 
characteristics to a marked degree. 
It consists of an ordinary loose-coup- 
led inductance of the honeycomb type, 
with the condensers shunted across 
primary and secondary, and the usual 
tickler coil for regenerative reception. 
The circuit used, as shown in figure 1, 
is the usual “tickler feedback” hook- 
up. 
"The panel, a piece of XX grade 
black bakelite 1% inch thick was made 
7 x 10 inches in order to fit conveni- 
ently into a miniature suitcase which 
may be purchased at most stores deal- 
ing in leather goods. The lid of the 
suitcase was fitted with a thin board 


of polished oak to be used as a writ- 
ing desk when the lid was lowered. 
The lid was also used as a compart- 
ment for the storing of extra coils and 
phones. The panel was drilled as 
shown in figure 2. Holes for the con- 
densers were omitted as the distance 
varies with the type of condenser to be 
used. The condensers had a capacity 
of .001 mfd. each and can be pur- 
chased of any radio supply house. The 
dials on the front of the panel were of 
the Corwin type. 

The mounting for the vacuum tube 
was placed between the two variable 
condensers on a small wooden shelf 
measuring a little larger than the VT 
socket. The shelf was about 34 inch 
in thickness. A hole % inch in diam- 
eter in the center of the panel was 
bored for the observance of the fila- 
ment brilliancy. The grid leak, of the 
unmounted type, was placed between 
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the primary condenser and the panel. 
The grid condenser, the usual mica- 
copper foil type, was placed with one 
terminal screwed onto the grid ter- 
minal of the VT socket. 

The filament rheostat, an ordinary 
porcelain base type, inverted, was fast- 
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threaded for one-half its length. A thin 
brass bolt is screwed to the extreme 
end of the threading. The socket is 
constructed of small brass pipe %4 inch 
in length with an inside diameter of 
3/16 inch. The pipe is threaded for 
its entire length and a thin brass bolt 
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figure 2 


ened on the rear of the panel with 
only a small knob protruding on the 
front of the panel. Because of its“off” 
position no “on”-“off” filament switch 
was required. If the new type Para- 
gon filament rheostat were substituted 


a slight saving in weight would be 


effected. 

The coil holder for the honeycombs 
was mounted on the outside of the 
panel as shown in photographs and 
diagram. For the mounting the writer 
used a DeForest triple coil inductance 
mounting fastened to the panel as in 
figures 2 and 3. However, for the 
benefit of those who have the neces- 
sary tools the following methods of 
mounting are described for the mount- 
ed and unmounted types, respectively. 
Diagrams of the mountings are shown 
in figures 3 and 4. 

The supports of the blocks are 
strips of brass bent, drilled and tapped 
as shown in figure 3. For the coil con- 
nection blocks secure a block of hard 
rubber 3x1%4x¥4 inches and cut into 
lengths of 1 inch. Hinge these blocks 
by means of 6-32 brass machine 
screws, threaded through the supports 
as shown. The plug is constructed of 
a piece of brass rod 3/16x1 inch 
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are procured and hinged to the panel 
with brass hinges approximately % 
inch apart. The hinges thus allow the 
coupling to be changed at will. Pro- 
jecting from the sides of the cubes 
are phosphor bronze springs construct- 
ed of phosphor bronze 4% inches long 
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Circuit connections, constructional details and mountings of the portable receiving set 


Figure 5—Panel layout showing coils and tuning dials 


screwed onto the socket to its tip. The 
plugs and sockets are then screwed 
into their respective holes, in the hard 
rubber blocks, which are 5@ inches 
apart. Connections are brought out 
from plugs on inner side of coil holder. 


The coil mounting is made in 
the following manner: Three cubes 
of wood 114 inches on all sides 


and 5% inches wide and 1/32 inch 
thick. The strips are connected to the 
cubes by round-headed brass screws. 
Close to the end of the phosphor 
bronze clips, a notch is cut, so as to 
render the coils easily removable with- 
out the necessity for changing connec- 
tions. The sides of the coils are cut 
from hard rubber, fibre, bakelite or 
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formica or any other insulating ma- 
terial. The diameter of the discs de- 
pends upon the width of the coils. If 
hard rubber is used, it may be cut 
neatly and conveniently by heating a 
piece of rather heavy pointed steel 
wire to a red hot temperature, and 
simply drawing this around the disc to 
be cut out. For clearness, the coil in 
the diagram is shown in cross-section. 

The greatest obstacle to be overcome 
in the construction and operation of a 
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portable receiver is the “A” battery. A 
storage battery would undoubtedly be 
best for use with the tube, but its 
weight is too great for convenient 
handling. Three No. 6 dry cells also 
would do very well because of their 
excellent recuperative powers, but here 
again weight interferes. As the only 
solution to the problem the “A” bat- 
tery was constructed as described be- 
low. Four or five 3-cell flashlight 
batteries were procured, connected in 


Multilayer Inductances for 


N the May issue of THE WIRELESS 

AcE there appeared an article on 
“Multilayer Inductances in Long 
Wave Work,” by Frank V. Bremer. 
This treats of a subject which is suf- 
ficiently important to invite further 
discussion and further instances of the 
use of the multilayer coil in actual 
practice. 
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extremely poor and large losses occur 
in high distributed capacity, it is high- 
ly desirable that the distributed ca- 
pacity of the coils be as low as possi- 
ble in long wave work. Furthermore, 
the higher the wave length the greater 
are the losses in the dielectric of the 
coil. If the distributed capacity of 
the coil is low, these high losses will 
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parallel, and immersed in melted wax, 
and placed in a paste-board box of 
slightly larger dimensions than the 
cells. As each cell gives approximate- 
ly 414 volts this is ample for the light- 
ing of the filament. 

The set described has been found to 
give excellent service in spite of its 
size. Its extreme simplicity should 
recommend it to those desiring a small 
set that can withstand the process of 
“roughing it.” 


Long Waves 


One important application of the 
multilayer inductance is its use in 
long wave work, as pointed out by Mr. 
Bremer. The fact, as mentioned be- 
fore, that its high distributed capacity 
causes the high losses at the long wave 
lengths is here of small consequence, 
in view of the benefits derived from 
the compactness of the coil, and be- 
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- Figure §- 


Constructional dimensions, method of tapping and various connections of multilayer induction coils 


In comparing the multilayer coil 
with the single layer coil, it does not 
follow that the use of one type of coil 
is determined by the greater number of 
advantages one class has over the 
other. The condition may arise where 
only one advantage warrants its use. 

The writer disagrees with Frank 
Bremer, when he gives electrical ad- 
vantages of the multilayer coil over 
the single layer coil. Mr. Bremer’s 
contention is that the single layer coil 
has a low distributed capacity, and any 
motion of the hand or body in the vi- 
cinity of the coil alters its distributed 
capacity thereby producing undesirable 
changes in the wave length of the cir- 
cuit. It would not be difficult to build 
a single layer coil with a long handle 
to control it to prevent capacity dis- 
turbances. 

Because the dielectric of a coil is 


be considerably reduced. Consequent- 
ly the writer does not feel that the 
single layer coil can be condemned 
in long wave work on account of its 
low distributed capacity. 

- Electrically, the multilayer coil has 
no advantage over the single layer 
coil. The superiority of the multi- 
layer coil is due to its compactness, 
with its resultant convenience and ease 
of manipulation. For a given induct- 
ance the multilayer coil occupies less 
space in more convenient form than 
any other form of inductance. 

This is an extremely important con- 
sideration in long wave reception, for 
it is now no longer a matter of micro- 
henries, but milli-henries, and if it 
is desired to manipulate inductances 
easily they must be small and com- 
pact. The multilayer coil serves this 
purpose. 


cause of the modern methods of eff- 
cient reception and amplification. 

A second important application of 
the multilayer coil, in which the high 
distributed capacity of the coil is 
utilized, is the construction of efficient 
radio frequency choke coils. Without 
going into the theory of choke coils, 
we can say that next to a high induc- 
tance with zero distributed capacity, 
the most efficient choke is a circuit 
tuned to the frequency of the current 
to be choked. One way to form this 
circuit is to use coil and condenser. 
This, however, is unwieldy. The best 
way is to design properly a multilayer 
coil, of square cross section, whose 
inductance and distributed capacity 
give it about the required frequency. 
The writer has used many such coils 
in his work and has found them very 
efficient and convenient. Thus, for 
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choke coils for 1,500 meters, a 15- 
millihenry inductance was used with 
dimensions as per figure 1. This choke 
was found to have the necessary dis- 
tributed capacity to provide excellent 
choking action for wave lengths from 
about 1,300 to 1,700 meters. For 
wave lengths from 300 to 500 meters, 
the best square section multilayer 
choke was found to be a 3-millihenry 
coil. Thus, an assortment of choke 
coils can be built for a laboratory or 
experimental station to take care of 
any emergency. The size ‘wire to be 
used, of course, depends on the, cur- 
rent to be carried. In general for all 
tube work, in which these coils were 
mostly utilized, No. 20 B&S D. C. C. 
wire was used. 

A third application of the compact 
multilayer coils lies in the experi- 
mental field. To illustrate this appli- 
cation a typical example of the use of 
these coils will be given. An oscillat- 
ing circuit was to be designed for a 
bulb transmitting set, and the grid and 
plate inductances were to be tapped 
off from one single large coil, as shown 
in figure 2. Given the inductance of 
the entire coil, and the range of wave 
lengths over which the oscillator was 
to work, the problem was to determine 
what portions of the coil were to be 
tapped off for the grid coil and for the 
plate inductance to obtain maximum 
output at maximum efficiency. To 
those who are experienced in this 
kind of work, the answer would be to 
take a coil which was tapped at every 
two turns, say, and actually try it out, 
and obtain the result by experiment. 
The case may be, however, that you 
have no such coils or you have not 
the time to build one. This happened 
to be our case. Furthermore, the use 
of a tapped coil has certain disad- 
vantages. Suppose you have your taps 
set, then you have a definite output. 
Should you want to see how the out- 
put or operation changed when you 
changed the plate tap, see figure 2, 
you would have to open the circuit, for 
the taps are alive. If you did this, the 
conditions might change considerably. 
In other words, you cannot alter the 
constants of your circuit while the 
set is operating. Thus you cannot see 
the continuous variations in operation 
of your circuit with continuous varia- 
tion of conditions. 

The use of the multilayer coils over- 
comes these difficulties and enables 
everything to be determined easily. 
The following procedure was adopted. 
Four multilayer coils were connected 
as shown in figures 3a and 3b. The 
circuit in figure 3b is equivalent to that 
in figure 2, except that inductive 
coupling is used in figure 3b, whereas 
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Prize Contest Announcement 


The subject for the new prize contest of our year-round series is: 
C-W TRANSMISSION 
Closing date, February 1, 1921. 


Contestants are requested to submit articles at the earliest practicable 


date. 


Prize Winning Articles Will Appear in the April Issue. 


Prizes will be awarded for the three best articles on C-W Trans- 
mitters. Articles will not be eligible for prizes unless they describe ap- 
paratus which has proven successful in actual operation. Sets described 
may be Radiophone, Interrupted C W or C-W Transmitters, or a com- 
bination of all three as is now common practice in commercial apparatus 


of this type. 


PRIZE CONTEST CONDITIONS—Manuscripts on the subject announced above are judged 
by the Editors of THz Wiretess AcE from the viewpoint of the ingeniousness of the idea 
presented, its practicability and general utility, originality, and clearness in the description. 


Literary ability is not needed, but neatness in manuscript and 
Finished drawings are not required, sketches will do. 
closing date is given in the above announcement. 


drawing is taken into account. 
The contest is open to everybody. The 
Tue Wrretess AGE will award the following 


prizes: First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, in addition to the regular 


space rates paid for technical articles. 


All manuscripts should be addressed to the Contest Editor of THE WirELEss AGE 


direct coupling is used in figure 2. By 
using the circuit in figure 3 it was 
possible to alter the position of each 
of the four coils in any way by sim- 
ply moving them to and from each 
other. In this way the mutual induct- 
ance of the coils to each other was 
varied while the circuit was operating. 
In other words, we could change the 
grid and plate inductances at will, 
while the circuit was alive. When 
the best operating position of the coils 
was found, the mutual inductance be- 
tween coils 1 and 3, and 4 and 2, was 
measured. The mutual inductance be- 
tween 1 and 3 gave the required in- 
ductance necessary for the grid coil, 
and the mutual inductance between 2 
and 4 gave the required inductance 
necessary for the plate coil. A single 
coil was designed and taps were 
brought out at these measured values 
of inductance for grid and plate. The 
operation of the single coil was prac- 
tically the same as with the four coils. 
Numerous ‘other instances of the 
practical application of the multilayer 
coil may be cited. It is a very con- 
venient and useful type of coil in all 
sorts of work and is recommended to 
those who have not as yet given it a 
trial. 


Radioelectricite 
NEW - review, ‘“Radioelectri- 


cite,” has made its appearance 
in France. This magazine should be 
of interest to both technical men and 
the general public, as it is devoted 
to the various applications of wire- 
less telegraphy. 


Philadelphia’s Second Convention 


HE second annual convention of 

the third amateur radio district 
will be held at Turngemeinde Hall, 
Philadelphia, on February 26th and 
27 

There will be a business meeting 
on the first afternoon, a banquet that 
evening, followed by an entertain- 
ment. Amateur and naval stations 
will be visited the following day, 
Sunday the 27th. 

Important matters will be brought 
before the business meeting. Promi- 
nent amateurs and others will address 
the convention. Motion pictures will 
be shown. ‘The various interests of 
the amateur will be discussed. Facili- 
ties to accommodate one thousand 
amateurs have been completed. Send 
your two dollars now for a banquet 
ticket, also reservations for board dur- 
ing the two days. Form groups and 
go in a bunch; or alone, if you pre- 
fer. Send word that you are going 
to Dr. Gordon M. Christine, 2043 N. 
b2th St. Philadelphia, or H. Paul 
Holz, 1902 N. 11th St., Philadelphia. 


Correction 

I N the November issue, on pages 26 

and 27, typographical errors ap- 
peared in the article “The Universal 
Wavelength Receiver.” The values of 
capacity should have been given in 
micro-microfarads (instead of micro- 
farads) and the values of inductances 
in milli-henries (instead of micro- 
henries). These corrections should be 
carefully noted by those who intend to 
construct the set described. 
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Milwaukee Amateurs’ Club 

The Milwaukee Amateurs’ Radio 
Club has started the present radio 
season with two big ideas: First, one 
big radio club for the City of Milwau- 
kee and the first section of an organi- 
zation of affiliated Wisconsin radio 
clubs. Second, to run a campaign for 
the betterment of radio traffic condi- 
tions in the vicinity of Milwaukee. 

The Club has absorbed the local 
membership of the now. defunct Wis- 
consin Radio League and plans are be- 
ing made for the organization of a 
Wisconsin Amateur Radio Associa- 
tion. A set of Traffic Rules and Reg- 
ulations have been approved of and 
are being enforced by the club, They 
provide: . 

Stations within 10 miles of the city 
hall shall be considered as local sta- 
tions. 

Operating hours: 6 A. M. to 7 P. 
M. Free air, 7 P. M. to 10 P. M. 
Local Traffic only, 10 P. M. to 6 A. 
M., DX traffic only. Sunday Morn- 
insseOeneehlsto 11930 A.M... DX 
Traffic only. 

No tuning or testing between 7 P. 
Meand:6 A, M. (11:30 A. M. Sun- 
days). The power input for local 
work shall not exceed 200 watts except 
during excessive atmospherics, and at 
all times the minimum of power shall 
be used for successful communication. 

When it is desired to call a DX sta- 
tion the following system will be used, 
to determine whether you are liable to 
interfere with anyone. 

DX DX AW ? AR 9—K (trans- 
mitted once)—meaning I wish to call 
a DX station, is there anybody work- 
ing? 


If no one answers your call after 2 - 


minutes proceed to call your station in 
the usual manner. 

If there is anyone working he will 
answer with 9—de 9—IM DX AS 15 
AR—meaning I am working DX 
please wait 15 minutes. 

When you have finished your work 
sign off in the usual manner using SK. 

Any violator of the above rules and 
regulations will be fined not less than 
25 cents for the first offense and ac- 
cordingly for each offense thereafter. 

Form of message: Number of 
msg., place of origin, filing date, call 
letters of station received from pre- 
fixed by “via,” address (with routing 
where necessary), body, signature. 
The double break shall be used before 
and after the body of message. 

A new meeting place has been se- 
cured through the courtesy of the 
School of Engineering of Milwaukee. 
The room is located on the sixth floor 
of the Old Insurance Building, 373 
Broadway. As usual, the meetings 
are held weekly, but on Monday eve- 
ning instead of Thursday, as in the 
past. The time of meeting is 8:00 P. 
M. Of late the meetings have been 
devoted to the discussion of radio traf- 
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fic conditions, QRM and its mitiga- 
tion. The membership has arrived at 
the conclusion that the best thing to 
do was to adopt the “Chicago Plan” 
of control of amateur radio traffic. 
The rules that have been adopted are 
being enforced and the result is a no- 
ticeable improvement in traffic condi- 
tions. 

The club wants every radio amateur 
in the City of Milwaukee to become a 
member of the organization and an 
invitation is extended to all concerned 
to attend the very next meeting. 

Closer relations are wanted with 
other Wisconsin city radio clubs and 
it is proposed to form a Wisconsin 
Amateur Radio Association for the 
purpose of organizing local radio clubs 


Variable Step Inductor 
No. 111D 


This instrument has proved itself to be 
an absolute necessity in the radio labora- 
tory or radio station. It may be obtain- 
ed in practically any range, and the use 
of the ten point switch with the “dead 
end” attachment makes its use possible 
over the entire range of the coil inductor. 
Maximum inductance, 10 m.h. $18.00. 


on the market. 


amperes. Price $2.50. 


diagrams. 


Send for your copy NOW. 


New Vork-_17 Park Place 


CHICAGO 
114 S. Wells St. 


General Radio Apparatus 


Variable Air Condenser No. 182 


Decade Resistance Unit No. 102F 


Of excellent material, workmanship, and possessing 
a high degree of accuracy, this three dial resistance 
box is recommended for all radio measurements. Re- 
sistance Units are non-inductively wound ; this rend- 
ers the use of the box possible on direct and alter- 
nating currents of any frequency. 
rent 0-100 Ohms in .1 Ohm steps, $32.00. 


Rheostat No. 214A 


The careful design and smooth working characteristics of |= ages 
this rheostat have rendered it the most popular of its kind Ba 
It is supplied for both front or back of §@ 
board mounting. It is normally supplied in a resistance of 7@ 
ohms with a current carrying capacity of approximately 1.75 & 


Send for a copy of Wireless Manual N12. 
coupon receipt which coupon is good for 25c. on a future order. 

and tells how to erect and maintain wireless telegraph stations. 
Has the Morse and Continental Telegraph Codes. 
struments to use; tells what they are for and how to use them. A guide that can be 
depended on and one which every one interested in wireless telegraphy should have. 


Manhattan Electric Supply Co., Inc. 
110 West 42d Street 


ST. LOUIS 
1106 Pine St. 
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in other Wisconsin cities and towns, 
to co-operate with those that are al- 
ready organized, and to provide an 
organization for radio amateurs who 
are so situated that they can not be- 
Icng to a local radio club. Local Wis- 
consin radio clubs are asked to write 
to the club on this proposition at once 
with a general meeting in view to talk 
this over. 

It is proposed to hold a Wisconsin 
State Radio Convention after the Wis- 
consin Amateur Radio Association is 
formed. About the first of this com- 
ing March has been thought the logi- 
cal time for the convention as it is be- 
lieved that by that time the club will 
be in touch with all other local radio 
clubs and State radio amateurs. 


This condenser fulfills the demand for a 
moderately priced high grade laboratory 
condenser. Of compact size and excel- 
lent construction throughout, it has 
proved the favorite condenser for all 
types of oscillating circuits. The shape 
of the movable plates is such that the 
capacity varies as the square of the 
angle of rotation. This results in a 
straight line variation of wave-length 
with condenser scale rotation. Price, 
fully mounted, .0007, $12.00. 


Type 102F, cur- 


We make a charge of 25c. for it, give a 
It contains 200 pages 

Shows a number of 
Illustrates the best in- 


127 West 125th Street 


SAN FRANCISCO 
604 Mission St. 


When writing to advertisers please mention THE WIRELESS AGE 
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899 BOYLSTON ST. 
BOSTON, MASS. 
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DO YOU KNOW ??? 


That the EASTERN RADIO INSTITUTE offers more undeniable advantages to those 
interested in studying Commercial Radio than any other school in New England, if not 


in the country? 


DO YOU KNOW thatthe EASTERN RADIO INSTITUTE is the OLDEST, LARGEST 


and BEST EQUIPPED radio and telegraph school in New England? 


To make this 


unmistakably clear we give the following facts: 


The EASTERN RADIO INSTITUTE was founded in 1913 and is now 
OVER SIX YEARS OLDER than ANY OTHER radio and telegraph 


school in New England. 
LONGER IN EXISTENCE! 


All schools starting before us are NO 
We are the pioneer school. 


i  —————E——————EEEE EE 
DO YOU KNOW that the EASTERN RADIO INSTITUTE actually has HUNDREDS 
of earnest and intelligent students now in attendance? 
DO YOU KNOW that we have given instruction at this date to over 4,000 different 


students? 


DO YOU KNOW that we have enrolled, graduated and placed more Commercial 
operators than ALL OTHER SCHOOLS IN NEW ENGLAND COMBINED! 

DO YOU KNOW that the EASTERN RADIO INSTITUTE has THOUSANDS of 
dollars worth of valuable radio equipment in use for instruction purposes? 

DO YOU KNOW that we have ALWAYS placed EVERY graduate in a good position, 
kept them employed and can GUARANTEE these positions? 

DO YOU KNOW that our graduates may be found all over the world as Chief Radio 
officers, Teachers, Radio Inspectors, Engineers, Superintendents, etc? 

DO YOU KNOW that we are the ONLY school in New England giving instruction 


upon actual Federal Arc apparatus? 


Certainly these facts must interest you. 
thus availing yourself of our YEARS of RESULTS AND SUCCESS. 


course, 


Besides it costs no more to take our 


SUCCESSFUL graduates of the EASTERN RADIO INSTITUTE may be found all 


over the world! Why not be one? 
Day and Evening classes. 
Send for one. 
give you please command me. 


GRID CONDENSERS 
Ingenious invention makes it possible to 
construct capacities of very small values 
in very small compartments. Hermetically 
sealed and free from dampness and change 
of atmosphere. 
Price postpaid in U. S. 50e 
Money refunded if not satisfactory 

RESOENT CITY RADIO UO., P.O. Box 1104 New Orleans, La 


‘Small Ads of Big Interest 


Start any Monday. 
If there is any further information or assistance our organization; can 


F,. D. PITTS, Director 


Our latest, illustrated prospectus is free. 


SPECIAL 15-DAY OFFER 


1920 YEAR BOOK of Wireless Telegraphy 
and Telephony and a Year’s Subscription to 
THE WIRELESS AGE. 


Postage outside U. S. 50c Extra 
WIRELESS PRESS, Inc., 326 Bway, N. Y. C. 


A Meeting Place for Buyers and Sellers 


Space in this department costs only 25c a line. 


TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremen- 
dous demand. Big salaries. Great opportunities. 
Oldest and largest school; established 46 years. 
All expenses low—can earn large part. Catalog 
eee. DODGE’S INSTITUTE, N St., Valparaiso, 
ndiana 


PANELS—Micarta Bakelite %” thick - stiff 
enough for small panels. Bakelite %” thick 
14%c square inch, 3/16, % and %” proportionate 


prices. Variables for panels 21 plate $4.50, 43 
plate $5.25. Front or back mount rheostats 
$1.25. Magnet wire (enamel, cotton, silk). 


Uneeda wireless parts catalog (stamp please). 
Novotoy Radio Shop, 5th Ave., Charlotte, N.C. 


6,000 miles on a single bulb. 


175 to 20,000 meters. Simple diagram of a 
complete short and long wave receiver, both 
are and spark, with which we read Honolulu 
6,000 miles, Germany 4,000 miles, San Diego, 
Calif., British Stations, and practically all the 
high powered foreign and domestic stations. 

Amateur and spark stations together with 
telephone and music come in good. 

Diagram and complete instructions mailed for 


50 cents in coin or stamps. Virginia Novelty Co., 
Martinsburg, W. Va. 


Minimum space 8 lines. Payable in advance. 


HAVE YOU HEARD OF THE NEW ‘“73” 
SINGLE BLADE ANTENNA SWITCH? 


See our ad in this issue on page 42. Radio 
men in the vicinity of Cleveland, Ohio are in- 
vited to visit our famous “STATIC ROOM” and 
use our radio set. Come up and meet the rest 
of the radio men. Send us your name for our 
mailing list and receive a copy of the ‘8th Dis- 
trict Oscillator,’’a new district radio magazine. 
RADIOLECTRIC SHOP, 919 Huron Rd., Cleve- 
land, Ohio. 


THE MEASURE OF POPULARITY 


In almost every re-order we receive there is a 
word of thanks for our prompt deliveries, -and 
it is largely to this that we attribute our pop- 
ularity. Your orders for BAKELITE, Marko 
Batteries, Parkin and G. A. Condensers shipped 
on next mail, GUARANTEED. Circulars for 
stamp. A. K. LAING, Radio Supplies, Pelham 
Manor, N. Y¥. 


AUTO MOTORS SUPPLIES: Buick, Michigan, 
Stoddard-Dayton, E. M. F.,* Cadillac, Overland, 
Continental and Buda Motors. All types $50 each 
and up. Special High Tension Magnetos 2 and 4 
Cylinder, $9.50 each. Electric and Gas Head 
Lamps, Coils, Carburetors, Air Compressors, Gen- 
erators, Starters, etc, Write for Catalog. Address, 
Motor Sales Dept. 8, West End, Pittsburgh, Pa. 
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The officers of The Milwaukee 
Amateurs’ Radio Club for this year 
are: L.S. Baird, chairman, Board of 
Direction; C. N. Crapo, president; 
Louis Heyman, secretary; E. W. Rup- 
penthal, treasurer. Besides the Com- 
mittee on Interference and Relay there 
are Committees on Membership and 
Affiliation, Research and Development, 
Papers and Publications, and Public- 
ity. Through these Committees the 
actual work of the club is accom- 
plished. 

Address all communications to the 
Club at the office of the President, 601 
Enterprise Building, Milwaukee, Wis- 
consin. 


Radio at the University of 


Illinois 
HERE is a widespread impression 
that because no station has been 
heard in operation at the University 
of Illinois, nothing is being done there 


Listening to music by radiophone 


in radio. This is far from the truth. 
We have heard stations at Indiana 
University, St. Louis University, 
Michigan University, and others but 
nothing of any definite nature is being 
carried on. It is hoped that we will be 
able to connect with each other and 
arrange some definite schedules. With 
the wavelengths allowed and the ap- 
paratus available the universities and 
larger schools should be able to do 
some very good work. It would cer- 
tainly be interesting to know what is 
being done in these schools and we 
hope that some of the men will find 
time to keep us posted through this 
magazine. 

All the practical work done at the U. 
of I. is under the direct supervision of 
Captain Dailey, formerly a Lieutenant 
Colonel in the Signal Corps; Sergeant 
Silgar has had charge of the apparatus 
in the past and will probably be with 
us this year. 
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Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


P Lio CO « 

THE SIGN OF SERVICE 
AND PROMPT DELIVERY 
ALL WE ASK IS A TRIAL! 


“REMEMBER” 
WHEN YOU SAY 
“PITTSCO* YOU, THINK 
OF EVERYTHING IN RADIO! 
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R d : A t 
Amplifying Transformers Variable Air Condensers Vacuum Tubes 
No: Aj2> Acme! Mounted eft... o/s acre oe $7.00 No. 1 Chelsea .0012 MF, mented Seo the ae ves EVUCOtrOny De tye Arp OSC! ail aie $6.00 
No. A-2 Acme semi-mounted........... 5.00 No. 2 Chelsea .0006 MF. mounted....... 4.50 . : 
NiO: Ase Acme: UnImMouUNntEd tn... san 4.50 No. 3 Chelsea .0012 MF. unmounted..... 4.50 F. D. Pitts Co., Boston, Mass. 
No. 166A General Radio mounted....... 7.00 No. 4 Chelsea ,0006 MF, unmounted..... 4.00 : Tube Sockets 
No, 166A General Radio semi-mounted.. 5,25 No. Y-800 Clapp-Hastham .0006 MF Bal- he - 
No. 166A General Radio unmounted.... 4.50 ATUCCUMECVDG. & «.c-cleneeateemere cement ierer » ieb0meeNO. Glvie Generals Radios... seen aie $1.75 
No. Z-73 Clapp Eastham mounted...... 6.50 No. ¥Y-800A Clapp-Bastham .001 MF..... G50) NO. L300) DemWorest cra. «siete et eel 1.50 
No. Z-73A Clapp Eastham unmounted.. 4.00 No. Y-800B Clapp-Eastham .0015 MF...11.50 No. R-400 De Forest Inverted type..:. 2.75 
INO Se2GsWr Rlederal! st.ckgle nn csi tae. «ee 7.50 F. D. Pitts Co., Boston, Mass. pees SUT ek ttt cette tee e eee sees 1.50 
F. D. Pitts Co., Boston, Mass. 2 a bee Fei Wigrek Sane Vig ae © £00 
Loose Couplers F. D. Pitts Co., Boston, Mass. 
De Forest Unit Panel Units No. A.-1 Arnold .3500*Meters.......... $22.00 R ; 
Sed ae hi ae ; tary Spark Gaps- 
N TS- i i a5 No. Y-673 Clapp-Eastham 2500 Meters. 14.00 , 0 
ee cea etic ag, NowS44 Murdock.1500 Meterpyvon..«... 9.00 No. 448 Murdock ....6.. 0 eee $18.50 
No. U-200'“A” Bat. Switch & Tel. Jack. 3.25 F. D. Pitts (o., Boston, Mass. Won i2asitzen latest’ models 2. .-73%5 26.00 
No. U-300 “A” Bat. Switch & Tel. Bind- No. P-1 Benwood sound proof......... 30.00 
: tne) Posts * : 2.20 Antenna Wire Benwood Rotors 8, 10, or 14 point.... 8.00 
No, UD-100 Crystal Detector..........; 4.30 No, F-1 7 strand No. 22 tinned copper F. D, Pitts Co., Boston, Mass. 
No. UR-100 Audion, Tube Receptacle.... 2.95 OCIS Le oss cee ws. 01's oie EMER gE cus yeicelie).«\celle $0.01% 
No. US-400 Three point switch........: 2.25 VOCOREE. (OP OVEN DEeLBE tena tril clers'> 0.01 Regenerative Receivers 
No. UF-200 Filament Bat. Rheostat..... 3.80 No. F-2 No. 14 Hard drawn copper per “Grebe” 
No, UCV-500 .0005 MF. Var. Condenser.. 7.75 Noe ruInE RCC RCH LORMEEEEETT).o. 6) O16 6 OTIC OOIOL 0.70 A =e P 
No. U-100 .0005 MF. Var. Condenser and (80 ft. per Ib.) No. CR-1 170-600 meters with tube con 
See har Ree h oa nino bop eee a eles Oe 8.50 No. F-3 7 strand No. 20 Phosphor-bronze _ trol self contained................ $90.00 
No. UCS-1500 Bridging or Stopping ERD ce ctereireaiis. «, sy’ 's: spat thamel seen ee 08 loious.6 0.02% No. CR-2 0-600 mere Rstrye nce cients 51.00 
COTM hes sree ate torn ae ame Wig oes Goto sgl ccs 6.25 BOOMEEH AOL OV CL “PD CLicutyroremteiere oral ayes 0.02 No. CR-3 “‘Special’’ for relay work. 170- 3 
F. D. Pitts Co., Boston, Mass, F. D. Pitts Co., Boston, Mass. No. GR-tA 170816 meter” ihe tether 
i Grebe short wave receiver.......... 45.50 
“B” Batteries : +e ee Insulators $0.50 No. CR-4 170-600 meters with series 
No. 766 Everready 22.5V large...,..... Sens Cees dicain tye 1 1.007 Wo, Coes tHe 800 Daciaea, Hiccciver ac 
No. 763 Everready 22.5V small......... 2.25 AMOUR Laatraian ty pen so. oe Veal Bar eee CCL Gee 
No. 7623 Standard 22.5V large 2.65 No. O- strain ltyPe.....-.-.+4+--es +9 tector and two step amplifier self 
No. 7625 Standard 22.5V small.......... 1.50 F. D. Pitts Co., Boston, Mass. NS CHET HOnOERE nn ae ce pce 
No. 7650 Standard 22.5V variable:.....: 3.50 gh Doe SE COTO Me ean ctenss Lone ge 
No. P-3 Everready flashlight batteries Ground Equipment a Py cOMtrOh ee OmR are oan 00 
BerrOl ten 40V ite so. ete uesy oh eee. 3.50 No. G100 100 Amp. 600V. ground switch.$4.50 (Give him that Grebe act. An incomparable 
F, D. Pitts Co., Boston, Mass. eg ycaier-prock eno tnd Christmas gift.) 
a é No. G-8 Heavy porcelain cleats with F, D. Pitts Co., Boston, Mass. 
Coils (De Forest Duo-lateral) screws for wire, complete.......... 0.12 Oscillati T f 
ORD May ata taceeve Re RSI IR sree cee wee vies naval wetets $1.65 F. D. Pitts Co., Boston, Mass, scilation Transformers 
RS Re waa hss oh a. Fhe 1.70 ¥ No, 424 Murdock 2650222 5.02. 208. Je $ 5.00 
LIN DOM Reena: MOS ele id= wiovataciote, 5 alate Nis Kiso wai 1.75 Rheostats Noy Bote Thordarsonuemts.cace stents 12.00 
IDOLE SY ee een rae) See eae ney een es MO Me pease back Re. Lig - No TXU-100A International .......... 16.75 
DUDE ENUD) oF oat gmleteh daw ack MAES SNA i956 Noo R-2oRemiler back’ mounting). ....%.-. $1.75 No, Z-652 Clapp-Eastham 1 KW. size.. 20.00 
DL-150 210 No. R-3 Paragon back mounting...... Be ae = : “ i 
DL-200 ...:-ssssseresrerrerteserarss, 2,20 No. R-4 General Radio back mounting 2.50 BOM PE RUSE TE A ET 
paeee seiko MeN cgrtcls als whee a a hiasats & deere oe F. D. Pitts Co., Boston, Mass, Audion Control Panels 
TIC SAG)” 8 8 oe ie ae SOS aan Ne Saar mNET A 9 Jacks No. RORA Grebe with cabinet........ $12.50 
Die OREM eee yins Ieee Ncga cir ec aties em osc essed 2.75 No. 1423-W Federal N. P. 2 circuit....$1.00 No. RORH Grebe with tick. connections 17.00 
TNEEGOO: Aro ee tao unre, te Se ee 3.05 No. 1422-W Federal N. P. closed circuit 0.85 No. P-401 De Forest in cabinet........ 14.25 
LOVES TIED “at altinine face eae ta Matas 6 ee 3.30 No. 1421-W Federal N. P. open circuit.. 0.70 No. P-500 De Forest in cabinet with 45_ 
PTE MOCO She eNeeu ree vareainl RS Soe OM ars eres «he 3.55 No. WH-1 Western Elec, 2 circuit...... 0.95 volts “B” battery..........-..+.. 25.00 
DL-1250 aE eats, NR ie) AI ae AO MIR. oo cas 3.85 No. WH-2 Western Elec. open circuit... 0.55 F. D. Pitts Co., Boston, Mass. 
Di-T590~ 340. 2 belgnens pié Sido'el jo 4+ ateum ms 9 se 4.10 F,. D. Pitts Co., Boston, Mass. ; 
F. D. Pitts Co., Boston, Mass. Telephones (Pair) 
5 Plugs No. 1 Type C Baldwins Navy Standard.$16.50 
Coils Mountings (De Forest) No. 1428-W Federal Brass ............. SOR Ua eee Te eee ie aOR SEO ao 
No. LC-100 with gears unmounted.....$10.00 No. e28-W Federal silver plated........2.50 Grandes Superior 2000 ohms........... 7.00 
No. LC-101 with gears mounted with “Gs = CO ae SEDI 01 /c ea Brandes Transatlantic 2800 ohms...... 12.00 
* pee Neat pe eee ces a 13.00 F. D. Pitts Co., Boston, Mass. Brandes Navy Type 3200 ohms........ 14.00 
No, LC-201 with base and Pri. switch.. 15.00 Onan 7 ‘eae No: po Murdock -2000¢ohms.). 7... o. ok. 4.50 
No. ULC-200 Single coil mounting...:: 2.00 pauetting Condemns 5 (i ubitics) No. 55 Murdock 3000 ohms............ 5.50 
No. ULC-300 Double coil mounting.... 4.80 Type No. Watts Voltage Cap. Price No. 52-W Century 3200 ohms Govt. 
No. ULC-400 Triple coil mounting..... 5.60 D-100 250 10000 .007 $19.00 Standards: closet teu ees Mees 14.00 
No. ULC-100 Same as LC-100 but on D-101 500 14000 007 30.00 No. 53-W Century 2200 ohms Govt. 
iain Olen reccesnee loner auer ciews ecateg males custetewale 10.75 D-102 1000 21000 .007 45.00 ELIYA ihevctenar es coterets hens pene eS 12.50 
F. D. Pitts Co., Boston, Mass. F. D. Pitts Co., Boston, Mass. F. D. Pitts Co., Boston, Mass. 
IMPORTANT! Every article listed sent to any part of the United States Postage or express prepaid! 
We want your business! 
“Let ‘PITTSCO’ products, service and delivery solve your Xmas problems” 
SEND US YOUR ORDERS TODAY! 
Manual No. 22 just out, sent upon receipt of ten cents in stamps 
“PITTSCO” SERVICE REACHES ALL OVER THE WORLD! WHY NOT LET IT REACH YOU! 
. VD. Fitts Co., Inc. 
12 Park Square Dept. B Boston, Mass, U. S. A. 
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Radio 
Service 


Progressive amateurs certainly encourage 


Corwin 


a good mail order service! We were 
astonished, ourselves, at the numbers, who 
responded immediately to our first an- 
nouncement of the Corwin Radio Service. 
Every day hundreds more are compli- 
menting us on our large stocks, low prices, 
courteous attention, plus shipments the 
same day we receive the order. 

If you are one of those who have not yet 
found out about our service, order direct 
from the list below, or send 10 cents for 
our complete catalogue today. 


VARIABLE CONDENSERS 


THE WIRELESS AGE 


A very interesting and novel part of 
the University of Illinois system is 
the instruction offered in radio work. 
Through the military department of 
the University it is possible for any 
student who can qualify to receive in- 
struction in both the code and theory 
of wireless. Regular classes are held 
with competent instructors in charge 
and credit is given by the University 
for satisfactory completion of a year’s 
work, in which the theory covers the 
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The apparatus used is nearly all 
standard Signal Corps equipment al- 
though funds and material are avail- 
able for any new instruments needed. 
We hope to start teaching the con- 
struction of apparatus soon and be- 
lieve it will prove of interest and 
value. 

During the Electrical Engineering 
Show we had a complete exhibition of 
radio apparatus, its uses and its pos- 
sibilities. The long wave set was in 


| 
; 

, 
5 


Se 


oe 


Mie VCG PA00k.. cae ete tomer $6.25 complete field of spark transmitters operation, and a wireless telephone set ‘ 
A Bee COG, SOOOB 5 lean wis o sie wetngee sae eie 5.00 4 
With No. 67 Dial add $1.00 ,. 
Murdock 366 ....cccrsncscccccevaces $4.75 } 
Murdock 867 ...ccecercrcccccee cre sic 4.75 y 
Murdock 368 ......cceeeeccceeerrers 3.75 f 
Clapp-Eastham 800: .....-.-+-++++-+0+- 7.50 ; 
Clapp-Eastham 800A ......-+++-+e++- 9.50 
Clapp-Eastham 800B .......--.+-+- 11.50 ; 
Complete with dial 7 
Shipping weight One Pound. 1 
GRID CONDENSERS . 
Radisco, Postage 3 cents.......-.+.-+- 35c | 
ANTENNA SWITCHES : | 
Murdock, 3 IDS. ......eeeeeeeeeeee $4.50 | 
Clapp-Eastham, 10 Ibs. ....-.+---. 12.50 al 
OSCILLATION TRANSFORMERS | 
Radisco No, 5 ....2-cccesecectnes=s $15.00 | 
Via Express collect only. | 
RADIO CRAFT PRODUCTS | 
DOtOCtOr aiea-Sie/ «ste wusteustele 's (eleuateker sete. $15.00 | 
Two step Amplifier .......---+++-- 50.00 | 
Detector and 1 step......-+++eeee> 45.00 | 
Detector and 2 step...... eee te eees 70.00 
Postage paid. }) 
“RB” BATTERIES iF. | 
pedisey Oe aha: i eee One and two-step amplifier long wave set } 
Everready Storage battery prices on . ; ] 
application. and receivers and some continuous was used to receive music from one oi i) 
Dies aS amie ee: $ 7.50 wave work. the student dances. { ; 
- Coll, o epee: eee meee Regular hour classes are held, with It is hoped that one of the new | 
; PSE hayeree: «. sbeketswenerena@heret : vite 5 a : | 
176. Files) $ Abe... ¢. 5 ane es 16.00. the men receiving instruction similar seventy-five meter CW sets will be iF 
AERIAL WIRE to other engineering subjects. The available for study and use, as well as 
a n co ° é 4 : 
JUD fect 2elbataeen nae cet eetieg ee $1.25 class room is near the supply room and _ other new equipment, for the coming 
Staptcet, § bean oe See the various instruments discussed are season.. A complete shortwave trans- : 
AMPLIFYING TRANSFORMERS examined and used during the recita- mitting and receiving set will be in 
ELS, SRR ae er RBH tions. Systematic instruction is given operation both on the new 250 meter } 
JACKS AND PLUGS in code work for the beginners and to wave allowed amateurs and the longer 4 
Federal Closed Circuit «------:-:--t9¢ | each student is issued a buzzer board waves allowed us with a special li- 
PederalneuPlad see’ e Aare: e108 and key. The work in theory for the cense. Any one hearing 9XJ on any 
CaP 5 Sabon Soore oreo aces é f ‘ 
se Postpaid more advanced students is very set, CW, spark, or ’fone, will do us a 
ALL RADISCO COILS and Wireless Press thorough and as a result several of great favor by dropping us a card or 
eee ee TnGiies the men were successful in the exam- reporting through this magazine.— 
Clapp-Bastham, No. 19 ........---- $1.00 ination for commercial licenses. Jas. B. Horston. 
Clapp-Eastham, No. 19A .........-- -35 
Our Owns NOs were. 2 = are clepeielofens! aimee .40 
Our Own, No. 2°...-..-sseeeenseccce fee 
POSEALS IS Kie sercfers «+ a\n's eo cin ote leiatelete 4 Ae 
CORWIN DIALS ays DEPENDABLE 
INO: (66, Bi abebere alot etedeiecs wicteleYolsvote) ene’ teme ° 
No; ‘67, 3S” swith EnOD). oo. 2 sess «ms 1.30 ay E F FI C I E N a pears 
ae . res oe Jeu ceiotetmbels =a ey 
Ae “d i TLOD sci ole roustetousiats ° 
> Peseta — SERVICEABLE — 
RECEIVERS : : ' 
Murdock NG@55, 2000 ohm, =.c eee $4.50 ACE Regenerative Receiver....... $90.00 
Murdock, No. 55, 3000 ohm ........ 5.50 “c “ Teepe 65.00 
Brandes Superior 2.2.3 he cswtes eels aus 7.00 % : Perea 2° s 
Baldwin c ee a ; 16.50 Audion Control Cabinet..... 22.50 
ldwi al ove vane Ue . _ 
Brownlie, Naw abo eee 12.00 “One Step Amplifier (Cabinet 
Shipping weight 2 Pounds type) “St Ao ae eee 27.50 
CONTACT POINTS “Two Step Amplifier (Cabinet 
CP-No. 1 Brass, 7dOZern. Sie cy. sieve ofale.e 256 t e) 50.00 
CRYAS Brass. dozen oath. oe ees 35c¢ MAL) ie A EA oc hati ceo Ano eo 8 rl 
CP-5, Nickel Plated, dozen.......... 45¢ “ V.'T. Socket with Grid Leaks 
Postpaid. i ri j x, 
VARIOMETERS 4 334,” Etched Metal Dial...... 1.50 
Rea disco Noy Beteisiesed-taiatolaiorpsiey-istetets crake $7.50 2-11-16” a : 
Ba aiaco Moji Dosis eee 8.75 are 6" H haba Dial.. 1.50 
3 pounds. topping Condenser ........ 1.00 
ek a tala ba ee E Q UIPMENT oe Grid) Condenser. i>,4 eee YE 
BdIgCO. NiO” 2a. se eesti creteelniesNeaneemer ‘ : r 
Radiacd No. "20 Tce As oe. aee cere as 9.50 We also carry in stock a complete line of other radio equipment, such as rotary 
3 Dpunde. gaps, transmitting transformers and condensers, oscillation transformers, keys, kick- 


All orders for apparatus not listed 


necompenied back preventers, formica panels and tubes. (any size), switches, binding posts, 


as postpaid must be 
CONEACtS, etc., GEC. 


by postage charges. ; 
Your mail orders will receive our prompt attention. Catalog free on request. 


THE PRECISION EQUIPMENT CO., Inc. 


MANUFACTURING ENGINEERS 
Dept. C 


Send Ten Cents for Catalog 


A. H. CORWIN & COMPANY 


Dept. C3. 4 West Park St., Newark, N. J. 2437 GILBERT AVE., CINCINNATI, OHIO. 
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An Interesting Receiving 
Station 
By E. F. Waits 


URTHER details of a receiving 


station built by E. F. Waits and 
noted in a recent issue of the WirE- 
LESS AGE may prove interesting since 
it has some unusual features about 
which readers have been inquiring. 


The panel, as illustrated, is built of 
black walnut that was seasoned for 
a number of years and after construc- 
tion it was thoroughly heated and 
Soaked with hot linseed oil. It is 
two feet wide, three feet high, with a 
six inch extension shelf at the bottom 
and is six inches deep, which allows 
space for all batteries, condensers and 
wiring. The front is hinged, allow- 
ing easy access to the inside. The VT 
detector is seen in the ‘center, above 
its rheostat. The three amplifying 
tubes and their rheostats are im- 
mediately below. The secondary con- 
denser is on the right, just above the 
bridging condenser. The primary 
condenser is on the left above the 
primary switch. Above the primary 
condenser is shown a small variable 
condenser which operates in the grid 
circuit of the detector. Immediately 
above this is the tickler switch. Just 
back of the detector is the grid leak. 
On the extreme right of the panel, in 
the center, is a crystal detector for use 
in an emergency. By means of the 
small switches shown on the left of 
each amplifying tube, the detector can 
be used alone or in connection with 
either one, two, or three steps of am- 
plification. The three active trans- 
formers are clearly shown in the 
illustration. 


The transformers have been the 
source of ninety per cent of my wire- 
less troubles. After months of ex- 
perimenting, trouble and expense, I 
was forced to rewind these trans- 
formers with Number 40, silk covered, 
copper. They were wound, originally 
with number 50, which is entirely too 
small to withstand the pressure of the 
“B” battery. After rewinding these 
coils, they were boiled in paraffine un- 
til thoroughly impregnated. When 
reassembled, and reconnected, they 
failed to perform their functions prop- 
erly until a fixed condenser of suit- 
able capacity was bridged across 
Number 1 primary and secondary. 


There’ is nothing out of the ordi- 
nary in the above described apparatus. 
The unique feature is the arrangement 
of honeycomb coils and switches. For 
instance, one switch controls the 600 
meter wave length, another the 2500 
meter, then 7000 meter, and 15,000. 
By a slight variation of the secondary 
condenser all other wave lengths are 


NEW YORK 


SUT 2s 


EXPERIMENTERS’ WORLD 


Radio by our new and 
comprehensive method in a 
few months of evening study. 
We prepare you to meet all 
the new requirements for 
first grade commercial license, and obtain position paying 
$125.00 a month and expenses. Moderate tuition fee. 


i‘ will pay you to learn 


Write for Booklet B & 


YI M.C.A. Radio School 


MARCY AVE., NEAR BROADWAY, BROOKLYN, N. Y. 
Telephone: Williamsburg 3800 


TYPE 214 
Filament Rheostat 


A 7 ohm rheostat for regulating the 
filament current in either receiving or 
transmitting tubes. Carries 1.5 amperes. 
Smooth operation of switch arm. No 
grating or clicking. Cut shows Type 
214A for mounting back of panel. Type 
214B made for portable or front of panel 
use. 


PRICE $2.50—SEND FOR BULLETIN 904W 


GENERAL RADIO CO., Cambridge 39, Mass. . 


NAUTICAL ACADEMY 


10. SCHOOL 


Nautical Academy established es Seen 
CAPTAIN F. E. UTTMARK, PRINCIPAL 


PREPARES you thoroughly for Government License ex- 


amination for Merchant Marine and Commercial Land 


Radio. 


Special work for second grade license men in preparation 


for raise of grade. 


Electrical and Radio Theory combined with laboratory 


practice. Special course in Vacuum Tube and Radio Telephony. 
Elementary and Advanced Classes. Day and Evening Sessions. 


Write, call or phone for illustrated booklet. 


8 STATE STREET NEW YORK, N. Y. 
Facing Battery Park. N.Y. Telephone, Bowling Creer 8079 


For Radio «= =— UTTMARK’S~ «em: “For Navigation 
TTT TTL TTT TTT TTT ETE bs 
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Your Duo-Lateral 


Wound Coils are Ready 
“SERVIMUS ” 


J= a word of explanation: Our first advertisement caused such an upheaval in 


radio circles that we were swamped with inquiries. Indeed, one large manufac- 

turer of radio apparatus immediately placed his contract with us, taking over our 
entire output.. As a result; we were obliged to turn down orders. : 

That was up till a short while ago. Now we have succeeded in doubling our 
productive capacity, and Duo-Lateral Coils are available to everyone in the radio 
field. We can make prompt shipments from stock. Your Duo-Lateral Coils are 
ready to be shipped the moment your order is received. 


| MTS Y YY); 


| 
EZ 


REMEMBER: DUO-LATERAL COILS are recognized for: 
1.—Lower natural period. 4.—Lower direct current resistance. 
3.—Lower high-frequency resistance. 5.—Higher self-inductance. 
2.—Very low distributed capacity. 6.—Mechanically stronger. 

Bulletin P-PIW, containing valuable engineering data, constants and prices of 
numerous sizes of Duo-Lateral Coils, covering practically every wave-length used, 
is yours for the asking. TO DEALERS: OUR DISCOUNTS ARE GENEROUS 


PACENT ELECTRIC COMPANY, Inc. 


Louis Gerard Pacent, Pres. 
Now Representing Wireless Improvement Co. exclusively 
Representing: A. H. Grebe & Co., Dubilier Condenser Co., Electrical Products Mfg. Co., 
Richter-Schottler Co., H. W. Sullivan of London, Rawson Elect. Instrument Co., and others. 
150 Nassau St., Telephone: Beekman 5810. New York City. 


HOOK’ER TO YER BULB 


Binding posts — N.P. base — H.R. Top — 


just the thing for your C. W. panels — 6 
for 75c. Add parcel post. 


20000 METER TUNER 
Only $10.00 Add P. Post. 


Hear the great Lafayette Station 
with one bulb. 


GLASS PLATE CONDENSERS 


Tested to 15000 V. Boxed, foolproof 
0015 M.F. $2.00 Add Parcel post. 


ELLIPTIC VARIOMETER 
Very efficient 
$5.00 Add Parcel post. 
Send 10c. for wonderful 
16 page catalog 
O 


TRESCO 


DAVENPORT . 


IOWA 
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made audible. I have gotten some 
very unique results by closing two or 
more switches, thereby connecting dif- 
ferent sets of coils in multiple. 
Knowing the schedule of a great 
many high powered stations, in order 
to hear any particular one, it is only 
necessary to close the switch of that 
particular wave length and set the 
secondary condenser to a given point 
to bring the station up loud and clear. 
The connection is just as positive as 


Receiving station operated by E. F. Waits 


a telephone connection on its switch 
board.. The names of the stations, 
their call letters, wave lengths and the 
secondary condenser number are on 
slips pasted underneath each switch. 

All 600 meter ships and_ shore 
stations from Portland, Me., to Gal- 
veston have been read. Wer get 
Arlington schedule at.11:00 A. M., 
and through the loud speaker at 9:00 
P, M., the signals are so loud and 
clear as to be clearly read at 100 
yards. From 7:00 to 8:00° Paahie 
Mexico City sends Spanish press with 
great volume. And we frequently get 
the time from Balboa, Panama at 
noon, a distance of 3,000 miles. Of 
course all stations in the United States 
are clearly heard as well as, Honolulu, 
Nauen, Stavanger, and Lyons. 

The same connection is used as pub- 
lished in the November, 1920, Wrre- 
LESS AGE with the addition of one 
amplifying tube and transformer. 
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EXPERIMENTERS’ WORLD 


ae, 


Become a 
leader in this 


field. Make it 


your life work 


=the big rewards are yet to be won. 


Wake up—Radio is in its infancy. Intensive study—steady effort—absorbing interest — 


these will put you high in the ranks. 


PRACTICAL WIRELESS TELEGRAPHY By Elmer E. Bucher 

PRACTICAL WIRELESS TELEGRAPHY is the recognized standard 
wireless text book. It is the first wireless text book to treat each topic 
separately and completely, furnishing a progressive study from first prin- 
ciples to expert practice. Starting with elementary data, it progresses, 
chapter by chapter, over the entire field of wireless—fundamentals, con- 
struction and practical operation. 

352 pages, 340 illustrations, handsomely bound in full cloth. $2 25 

eee ore ee coerce e er eee eee seer eeeeeeeetereoee ese veeos e 

THE WIRELESS EXPERIMENTERS’ MANUAL By Elmer E, Bucher 

The only book published that comprehensively covers the theory and 
design of amateur wireless transmitters and receivers. Construction 
of transformers, high voltage condensers, spark gaps, aerials, masts, 
receiving sets for long and short wave length reception are described in 
great detail. Construction and operation of regenerative receivers, cascade 
amplifiers, preferred circuits for long and short wave receivers, direction 
finders, underground aerials and the use of Weagant’s static eliminator 


for amateurs—all these are covered. $2 25 
Cloth bound. 340 pages. Fully illustrated. Price............ ry 


VACUUM TUBES IN WIRELESS COMMUNICATION By Elmer E. Bucher 

An elementary text book for students, operators, experimenters and 
engineers, Tells in understandable language the fundamental operating 
principle of the vacuum tube. Shows over 100 different circuits for the 
practical use of the Vacuum Tube as a Detector, Radio or Audio Frequency 
Amplifier, Regenerative Receiver,.Beat Receiver and Generator of Radio 


Frequency Currents. = ee $2.25 


Cloth. 184 pages, 130 diagrams and illustrations. 


RADIO TELEPHONY By Alfred N. Goldsmith, Ph.D. 

It is the only book treating the subject of Radio Telephony in all its 
aspects. 

This complete text on radio telephony is intended for radio engineers, 
operators and experimenters, also radio electricians in the Navy, men in 
the Signal Corps, andj especially men in the Aviation Service who handle 
radio equipments. Presupposes very little knowledge of radio. Fully 
illustrated with wiring diagrams and previously unpublished photographs 


of ‘wireless telephone” apparatus, ¢ $2 50 
256 pages, 226 illustrations. Full cloth. Price............... e 


WIRELESS TELEGRAPHY AND TELEPHONY 

First Principles, Present Practice, and Testing, By H. M. Dowsett, M,I.E.E. 
A new*book intended ta fit in between the elementary text book’ of the 

beginner and the highly specialized treatise of the advanced engineer 


and experimenter. $3 50 
PLriC@Qoyes eon eens gk es ° 


Cloth, 323 pages. Fully illustrated. 
TELEPHONY WITHOUT WIRES By Philip R. Coursey 
Following a brief treatment of the early attempts at telephony by 
electro-magnetic waves, the volume takes up the various problems of 
speech transmission, describes advanced forms of spark and continuous 
wave production, are generators and vacuum tubes as producers of oscilla- 
tions, alternators and the various forms of frequency raisers and gives 
a broad discussion of the modulation of the transmitted energy. Receiv- 
ing apparatus and amplifiers are also discussed, together with descriptions 
of the methods and operation of apparatus and circuits designed for 


interference prevention, $5 00 
Cloth, 396 pages. Fully illustrated. Price.................. e 


AND DON’T FORGET TO INCLUDE A YEAR’S SUBSCRIPTION TO 
THE WIRELESS AGE WITH YOUR ORDER. REGULAR PRICE, $2.50 
A YEAR. WITH BOOK ORDER, ONLY $2.00. (POSTAGE OUTSIDE 
U. 8. 50¢ EXTRA.) 


WIRELESS PRESS, Inc., 


326-28 BROADWAY 
NEW YORK 


And these books were written by experts to help you. 


PRACTICAL AMATEUR WIRELESS STATIONS 
An ‘‘Experience’’ Book 


Containing the best suggestions off thirty-three experimenters 
on Building, Installing and Operating Experimental Stations 
for Radio Communication. Compiled by J. Andrew White, 
Editor, ‘‘The Wireless| Age.”’ 


Paper, 6x9 in. 136 pages. Profusely illustrated. Price, 15¢€ 


HOW TO PASS U. S. GOW’T WIRELESS EXAMINATIONS 
By E. E. Bucher 
New edition revised and extended, 142 questions and answers. 
An ideal review quiz book when used with PRACTICAL WIRE- 
LESS TELEGRAPHY. 75 
Size 614x934 inches. Cc 
By E. E. Bucher 


Covers parliamentary procedure, indoor and outdoor experi- 
ments, 5,000-mile receiving sets, vacuum tube amplifiers and 
detectors and many other subjects. 15 

Paper Cover. 148 pages. Fully illustrated. Price.... Cc 


Fully illustrated. Price........ 


HOW TO CONDUCT A RADIO CLUB 


i 

i 

; OPPORTUNITY COUPON 

uJ Wireless Press, Inec., 

a 326-28 Broadway, Dat Cloenath aint: shams eos a. 9. oss she lon eaete nile tees 
: New York. 

’ Please send me at once the books checked below, I 
: CALCLOSGa Gia oe awahy ol cae es 

Dat? Pies Practical Wireless Telegraphy.................... $2.25 
: aac Wireless Experimenters’ Manual.................. 2.25 
Pp. toe tance Vacuum Tubes in Wireless Communication........ 2.25 
| ee Radio Telephony.) <2.55.5c 5 cals ces Oh law en 2.50 
’ Belin e ye Wireless Telegraphy and Telephony.............. 3.50 
Pi) ucote Telephony Without Wires........................ 5.00 
[iA 5 Siesta Thermionie Valve, J. A. Fleming... ............ 5.00 
- Ce RTS Oscillation Valve, R. D. Bangay.. ............... 2.45 
re te atin. Practical Amateur Wireless Stationms............. 45 
| Ps Sao How To Pass U, S. Govt. Wireless Examinations, . 15 
; NS How To Conduct a Radio Club................... 745 
rp Sees *Wireless Age (with book order)................. . 2.00 
Wiles. Bs.8 *Wireless Age (without book order)............... 2.50 
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DUCK’S 


The Wile  B. Duck Co. 


No. 14 Big 200 Page 
Wireless and 100 
Page Electrical 


CATALOG 


JUST OFF THE PRESS 


Any radio amateur will tell you there is no 

catalog to take the place of Duck’s, and that 

it is a Beacon Light to guide you in the 
selection of your apparatus. 


Send 12c for the Wireless Catalog and 6c 
for the Electrical Catalog. This amount 
may be deducted on first dollar purchase. 


Great cost of catalogs and low 
prices prohibit distribution otherwise 


THE WILLIAM B. DUCK CO. 
239-241 Superior St., Toledo, Ohio 


TELEGRAPHY 


(Both Morse and Wireless’ and RAILWAY ACCOUNTING 
taught thoroughly and quickly. Big salaries now paid. 
Great opportunities for advancement. Oldest and larpest 
school; established 46 years. Endorsed by Telegraph, Rail- 
way, Radio, and Government omcieie: Expenses low— 
Catalog free. 


opportunities to earn large portion. 


DODGE’S INSTITUTE E 5treet, Valparaiso, Ind. 


RADIO CLUB PINS 


Special folder of designs and prices in ad- 
dition to regular catalog free 
on request. Be sure to see 
these new numbers’ which 
will put new life in your club. 


Metal Arts Co., Dept. 13, 
Rochester, N. Y. 


WEACO APPARATUS 


Specialists in Dubilier Condensers. 

Paragon-Radio, 6v 60-80 AHC A 
Battery. 

WESTCHESTER RADIO SERVICE 
253 So. Broadway, Yonkers, N. Y. 
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The Monthly Service Bulletin of the 
National Amateur Wireless Association 


Founded to promote the best interests of radio com- 
munication among wireless amateurs in America 


Guglielmo Marconi 
President 


J. Andrew White 
Acting President 


Hoek: Welker 
Secretary 


NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS 


Prof. A. E. Kennelly, 
arvard University. 
Maj. Gen. George O. Sona 
Chief Signal Officer, 
Captain D. W. Todd, 
Uses, N.; Director Naval Communica- 
tions. 
Rear Admiral W. H. G. Bullard, 
USS. 


Prof. Alfred N. Goldsmith, 
College of the City of New York. 


. S. Army. 


Major William H. Elliott, 
_ American Guard. 

E. E. Bucher, 

Instructing Engineer. 
Prof. Samuel Sheldon, 

Brooklyn Polytechnic Institute. 
Colonel Samuel Reber, 

Signal Corps, U. S. Army. 
Prof. Charles R. Cross, 

Massachusetts Institute of Technology. 


Headquarters, 64 Broad Street, New York 


How About Another Relay? 


Country-wide—mostly continuous waves—on Washington’s 


Birthday, say. 


We'll get a message from our new President, 


Warren G. Harding, to all Governors and Mayors. 


Like the idea? 


N. A.W. A. members are already actively interested in the 
arrangements, looking to a revival of the prewar cross-conti- 


nent relays. 


If you want to join in, drop a line to William H. 


Kirwan (National Chief of Relay Communications, N. A. WAS) 


Davenport, lowa. 


Superiority of the Condenser 
Antenna 

HE Bureau of Standards has re- 

cently conducted experiments upon 
a special type of antenna for trans- 
mission and reception of radio sig- 
nals. The antenna consists of a pair 
of metal plates. It is thus similar 
to the ordinary antenna arrange- 
ment, the wires of the ordinary an- 
tenna corresponding to one plate of 
the condenser antenna and the ground 
below the wires corresponding to 
the other plate of the condenser an- 
tenna. When the lower plate of the 
condenser antenna is on the ground, 


RADIO OPERATORS 


May Become 
SHORE STATION MANAGERS RADIO CONSTRUCTION MEN 


TRAFFIC MANAGERS 
RADIO INSPECTORS 


RADIO INSTRUCTORS 
RADIO ENGINEERS 


at salaries ranging from 


$1,500 to $10,000 Yearly 
Y.M.C. A. RADIO SCHOOL 


149 East 86th Street, New York 


“* The 


Best Radio 
School in the East’’ 


the two types are practically identi- 
cal. It is found, however, that rais- 
ing the lower plate from the ground 
improves the signals. This type of 


antenna is not subject to disturb-. 


ances and irregularities produced by 
objects on the ground. 

The work done included the con- 
struction of various forms of con- 
denser antenna and measurement of 
the capacity and other electrical 
properties. In comparison with coil 
antennas which are used as direc- 
tion finders and for the very short 
wave lengths, such as are used in 
radio coin miunication by amateurs, 


HE Radio Operator 

aboard American vessels 
is paid from $100 to $125 per 
month. Aside from this,. he 
is also furnished food and 
quarters. He is an officer of 
the ship and consequently 
enjoys the privileges that go 
with such a position. 


Call or Write for Booklet. 
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the condenser antenna gave more 
intense signals than the coil antenna 
of the same general dimensions. 
Compared with the ordinary anten- 
na with which a ground conection is 
used, the condenser antenna is mark- 
edly free from electrical disturb- 
ances. 


Miss Claire Horn of the Hamilton Club, Chicago, 


receiving election returns 


Amateur Traffic 


Conditions Improved Considerably During 
October and November. 


Ee AO, MITE @(271,) 


THE unfavorable conditions which 

held up distance work by ama- 
teurs during September held on 
through the first part of October, but 
during the latter part of the month 
conditions improved considerably and 
long distance station calls rolled in so 
fast during the latter half of the 


EXPERIMENTERS’ WORLD 


month that it was impossible to record 
them all. 


The following distant stations were 
copied at 2ZL during the month: 1AK, 


saw, (ICM), @alDvi 1GY, 
(1HAA), 1SN, IBBL, 1YB, (3BZ), 
MGCOySs3HT, 3HOMPGIL), 3Iy, 


(3KM), 3VC, (3VV), 3ABD, 3XF, 
eee Zt, 3ZW, ayer OX A, 
5ZP, 8CB, 8CI, 8DI, 8DP, 8DV, 8DZ, 
SEF, 8ER, 8FB, 8GI, 8HA, 8HG, 
SHH, 8HS, 8JO, 8/5,e8KE,. (8KP), 
8MB, 8MT, (8NI), 8PU, (8RQ), 
8SP, 8TT, (SWY), 8ABG, (8ACF), 
SAJW,; (8XK), 8XU, 8ZB, 8ZD, 
(8ZG), 8ZW, 9AAF, 9ZN. 


The following DX _ stations were 
heard at 2ZL during November, using 
regenerative receiving set, detector 
and one step of amplification: (LAW), 
CICK UM, IDOMFIDY WOH AA), 
Pe) oul), (3 B26 aa (3GO), 
SHG. (3KM), 3MD, (3VV), 3XF, 
(3ZS), 4AL, 4DM, 4YB, 5DA, 5XA, 
OY bi OZ P. SAC JOAN ie SCE. SDE. 
SUP oUV, SD, Ses ol SSky | 
8Gl1, 8HA, 8HP; SHY, SID, 8]J, oahen 
8KP, (SLB), LF, 8MH, 8ML, 8MZ, 
(NI), 80M, (8QJ), 8RQ, 8RU, 
SRW SoP. Si, 
eZ (82D), 8ZE, 58a, SZ, 8ZV, 
OL Voy. DA1) ee 39), 
VIGNE, SOLO 2OGmE OO XM, 97), 


The calls enclosed in brackets indi- 
cate that those stations were worked 
by 22177 .using’ eithenme. yy or COW. 
In addition 2ZL has successfully com- 
municated with the following and 
other intermediate stations by voice: 
1K ecBraintree, (fiass.), 1HAA 
(Marion, Mass.), 8NI (Niles, Ohio), 
8WY (Cambridge Springs, Pa.), and 
NSF, Anacostia, Md. The voice has 
also been reported from Montreal, De- 
troit, Anderson, Ind., and other points. 


HERE IT IS 


Type 12 
Realizing the need of a neat, compact, and highly efficient Variometer for the mod- 
ern receiving set, we have produced a Variometer which we feel will meet these require- 


ments. r 
panel is all that is required. 


= LATTICE WOUND 
VARIOMETERS 


©, Especially Designed to Improve the 
| Short Wave Regenerative Circuit 


Type 7 is assembled ready for panel mounting. I 
Type 12 is a complete unit, and consists of type 7 mounted 
on a 4%x4% Bakelite Panel incased in a Mahogany finished Cabinet. 


A %-inch hole drilled in your 
Four binding posts 


are provided so that leads may be brought to any side of the cabinet. A 
Both Types are equipped with a standard 38-inch dial and knob, making a very 


PRICES, CHARGES PREPAID. 


attractive instrument. 


Type %G (For Grid Circuits) 
7P (For Plate Circuits) 
Type 12G (For Grid Circuits) 
Type 12P (For Plate Circuits) 


Type 


CC Ce ed 


ee 


ee ey 


ee ee ed 


Attractive Proposition to Dealers, 


A. W. HALLBAUER, Sole Agent & Distributor 


1001 N. Lockwood Avenue 


Chicago, Ill. 


39 


FIRST-CLASS WIRELESS 
OPERATORS WANTED 


for High-Power Stations. Must 
be capable of sending and receiv- 
ing thirty words per minute 
CONTINENTAL CODE, radio 
and sounder direct on typewriter. 
Familiarity with Kleinschmidt. per- 
forator, phonographic and photo- 
graphic recorder signals desirable. 
Good salaries. 


Write Traffic Dept., 


Radio Corporation of America 
233 Broadway, New York 


New 1920 Red Head Phones| 


We announce the new model of the 
famous Red Head Radio Receivers, 
greatly improved, 3,200 ohms, $12.50 

Y the pair. Write for Bulletin F6. 
The Newman-Stern Co., Distributors for 
\ DeForest, Murdock, Signal, Bunnell 
Y, Dy and other famous lines. 
; iy e Newman-Stern Co. 
D pe.W.A. Cleveland, O. \ 
ee as ee, 


(SV ¥ )5 0. (8XK), 


ARLINGTON TESTED CRYSTALS 


For over five years the ac- 
cepted standard for crystal 
detectors. Galena or Silicon, 
individually tested and pack- 
ed in tin containers, post 
paid, 35c crystal. 

J We are distributors for Murdock, DeForest, 
<j Signal, Amrad and all standard lines. 


THs’ NEWMAN-STERN CO. 
Dept. W. A. Cleveland, O. 


1921 BULLETIN NOW READY. GET YOURS! 
Beginning the New Year right, we announce 
Prepayment of Postage on Sorala Specialties! 
Type J D. C. Ammeters and Milliam- 
siete 0-3, 0-5a, 0-100, 0-300, 0-500 
Broa e ei classe: os at eie teh Mette hs) Suelo ster meet $ 7.00 
Ty Go a 0-500) Voltmieters’..<). «<i ees oe 16.00 
Type C S U .0006 mfd. balanced Vari- 
able Condensers with 4%” Navy Dial. 6.00 
Split-Secondary Modulation Trans- 
former 
Gen. Radio 0-1, 0-2% and 0-5 H. W. 

NIM IMOCOESS sia ovoletoceoe Mera) « Saetebeie te Goto Sac 7.75 
SOMERVILLE RADIO LABORATORY 
Radiophone and C. W. Accessories 
102 Heath St. Somerville, 45, Mass, 


RETURN COUPON 


American Radio Relay League, 
Hartford, Conn. 
Enclosed find $1 ;. please enter my trial subscrip- 


tion to QST for 7 months. 
Name 


Address 
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Oregon Tech’s Program 
LECTION returns were sent i 
broad cast for the benefit of ama- hi 
teurs on the night of November third ; 
by 7 YG Station, in the Oregon Insti- 4 
-ractice Beye & . .$1.50, worth Double tute of Technology. 1 hrough the 1 
aoe venus ood arith? 5¢ co-operation of the Portland Y. M. f 
: ays C. A. more than 600 amateurs were : 
Antenna Switch as illustrated on slate able. tacreceive: the: biullatiiissameneae } 
Base_$3.20_ Bases orc t $3.20, worth $4.50 returns were sent broadcast as far 
ae R4Ac s Washington, Montana and Idaho 
Amrad Wavemeters Wariometers” . .\.nsieeeeeeiene: $ 4.50 aa lie atic : ; 
$7.50, worth $8.50 Variometer Couplers ...... 5.00 aa ships at sea a f 
Quenched Gaps for 4 KW $10.00 Motors for your Rotary... 10.00 ie atic: heard’ thes retusa 
All kinds of receivers at list prices. though the ‘ocal dee was not 
The new Parkin Variable Condenser with knob $2.00, Poiiont a vere ty 
$1.50; Grebe knob 50c, Amrad Dial complete with knob 80c on 330 meters fromia Gelelown ema 
cycle transmitter and power input 
We have the best line of parts and also complete sets. of ‘one kilowatt. . Radiaeeiieemam 
° ° . amperes and a decrement of .055, so 
American ElectroT echnical Appliance Company |} that the signal carried well and per- 
235 Fulton Street, Dept. A ~ New York mitted local Stations to work easily . 
on 200 meters. 3 
A. J. Twogood, Dean of the En- | 


gineering Schools, has announced 
that the experiment was so success- 
ful that plans are now being com- 


WESTERN RADIO ELECTRIC COMPANY pleted for a fifteen minute local 


SEND FOR OUR LATEST press service: every night at 930 
STOCK BULLETIN AND PRICE LIST P. M., when news of interest, espe- 


550 SOUTH -FLOWER STREET LOS ANGELES, CAL. cially to the northwest, will be avail- 


able to amateurs before it can be ob- 
HAVE YOu ANY COPIES OF 
WIRELESS AGE 


tained in the morning papers. 
Tests of Fading Radio Signals 
Dated May, Dec. 1914. Feb. Mar. 1915. May, June, August, September, 1919 and 
January, February, 1920? 


IMULTANEOUS nightly tests 
by 50 amateur radio stations on 
Send them to us and we will extend your subscription one month for each copy 
you send. 


the fading of radio signals were con- 
CIRCULATION MANAGER 


ducted from June 1 to July 17. The 
WIRELESS PRESS Inc. = ilehe 326 Broadway, New York City 


“EVERYTHING IN RADIO” 


tests covered the northeast quarter 
of the United States. One thousand 
records of signal intensity variation 
have been secured 

A conference has been held F re- 
view the results and plan further 
THE work by representatives of the Radio 


A Laboratory of the Bureau of Stand- 
Doolittle Decremeter 


ards, the Naval Air Service, the De- 
partment of Terrestrial Magnetism of 
WAVE LENGTH DECREMENT 


the Carnegie Institution of Wash- 
ington, and the American Radio Re- 
lay League. The data secured are 
being analyzed. A revised arrange- 


The Wavemeter is the Yard Stick of the 
Radio Art. In tuning up a Spark or C. W. 
set, and in countless laboratory experiments 
it is the ultimate source of reference. But the 


(PATENT APPLIED FOR) 


Wavemeter does not tell the whole story be- 
cause it does not measure the Logarithmic 
Decrement, the factor which tells whether the 
energy radiated by your set is concentrated in 
a single sharp wave of great intensity or 
spread over a broad band of wave-lengths 
where it causes ORM and reduces your 
range. 


The Doolittle Decremeter is both a_ su- 
perior Wavemeter and a Decremeter. The 
Wave-Length and Decrement can be obtained 
simultaneously, without complicated calcula- 
tions. The range is 130-300 meters. Bakelite 
panel and insulation are used exclusively. An 
ideal instrument for Radio Clubs as well as in- 
dividuals. 


Price: - «Tee ROU) 


SEND FOR BULLETIN 107R 
DESCRIBING THIS INSTRUMENT 


F. M.aDOOLGEDLE? GO. 


157 VALLEY STREET 


NEW HAVEN, CONN. 


ment of co-operating stations willbe - 


utilized in future tests. 

Like the former tests these will 
be run betwen 10 and 11 P. M., east- 
ern standard time,-and at a wave 
length of 250 meters. It is intendéd 
also to make noonday and _ sunset 
runs, probably one in each of the 
three months. 

The operation of the first test se- 
ries has been satisfactory, 60 per cent 
of the possible number of reports 
having been secured over an average 
transmission distance of 350 miles. 
This is an-excellent record for an 
undertaking in which the observing 
work is done on a voluntary basis. 
The power input at the transmitter 
did not exceed one kilowatt in any 
case. ; 
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17d to 253,000 Meters 


A Complete Short and Long Wave Regenerative Receiver, Detector and Two Step Amplifier 


Without a doubt the most efficient Receiver on the market 
at a price within the reach of all, consisting of Three Coil 
Geared Mounting, Primary Condenser Switch, Primary and 
Secondary Tuning Condensers, Grid Condenser, Stopping 
Condenser, Individual Filament Control, B Battery, Regu- 
lation for Detector Tube, Telephone Jacks for Reception 
on Detector, One or Two Step Amplifier. Complete set of 
Sixteen Honeycomb Coils, 45 volt Variable B Battery, in 
fact a complete Receiver that will outdistance them all on 


any wave length. 


SGmpicte with 16> lloneycomb, Coils,7l Detector and two Amplifier Tubes.) :\....ch 0.0.0.5... ce cose bee $215.00 

Complete*with Coils fess’ Tubes /?).. . aan $198.00 @ainnetwless-Coils*and fibes?) 292. 79 $165.00 
We carry the most Complete Line of Radio Apparatus and Parts on the Pacific Coast. 

Moe tte let AUTOM ISOC ne ACAI) BEE soe ee Beem iia, «Rp soc olonade fe Gels ie se dk Ore” cis AER, 6 mustek $1.25 


LEO J. MEYBERG CO. 


Successors to Haller Cunningham Electric Co. 
428 MARKET STREET SAN FRANCISCO, CAL. 


ee enact 


The sound producing elements are 
the same—a sensitive mica dia- 
phragm which easily responds to 
the thousands of over-tones of 
the human voice or any musical 
instrument. 


Their ultra -sensitiveness made 
them world-famous for the wireless 
telegraph. Their clear, natural re- 
production is making them equally 
famous for the wireless telephone. 
Send, direct or ask you dealer, for new 


Baldwin booklet. : 
I¢ illustrates and describes fully. 


_ JOHN FIRTH & CO., Inc. 
18 Broadway - - New York 


Sole distributors of 
Eldredge Measuring: Instruments 
lXolster Decremeter. 
doy U.S. Bureau of Standards Wavemeter. 
: | Navy Standard Leyden Jars. 
Brownlie Adjustable Telephones. 


Pededae 


y *, 
o\\ SWEETLAND. INC 
fp h apy: Ny, 
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COUPLING © 


new Z. R. V. Variometer, a coupler of similar construction to the vario- 

meter, grid condenser and grid leak. The panel is of % inch bakelite, 
handsomely engraved and fitted with three 3 inch dials. It measures 14% 
inches long by 5% inches high and exactly matches our detector and amplifier 
panels advertised in last month’s Wireless Age. 


TYPE Z. R. F. REGENERATIVE PE CHEV ER 20072? -0> eee e OO 
TYPE Z. BB: VY. VARIOMETER ‘only 2 ce. ce... le - s+ eens 50 


Apparatus which excels in those qualities which for 13 years have send oe its 
enviable reputation for reliability will be found pre-eminent in the display rooms of dis- 


criminating dealers and is manufactured by 
CLAPP-EASTHAM COMPANY - 161 MAIN STREET 


CAMBRIDGE, MASS. 
Catalogs mailed for 6c. stamps. 
OTULILLOOONUSU0S)0EL00G00TCOSSTOVEEOUOEOOUEANOSVGUUOUODS00Q0000 000000000000 000 000 ODOT AG OTOP 


DOUBLE ANNOUNCEMENT 


Central Radio School 


Biss Z. R. F. Regenerative Receiver for 175 to 600 meters consists of our 
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Central Radio Company 


CENTRAL RADIO COMPANY is the larg- 
est and best radio supply house in the 
central states. A complete stock of all 
leading makes assures prompt shipments. 
Exclusive central states agent for A. H. 
Grebe & Co. Send ten cents in stamps or 
the names and addresses of six live cen- 


CENTRAL RADIO SCHOOL is the best 
radio school in the central west. Modern, 
complete equipment. licensed 
radio station. Experienced instructors 
trained to teach. Low tuition rates and 
living expenses. B radio-telegraph 
and radiophone courses. Our school only 
tral states operators and we will mail you nine miles from Kansas City. Enroll any 
our catalogue and place your name on time. New classes formed first Monday 
our mailing list. Visit our salesroom. of each month. Catalogue free. 


CENTRAL RADIO BUILDING, INDEPENDENCE, MO. 


Special 


You Should Equip Your Set 


with a good grid condenser. 
We have one made of mica and copper, mounted between 2 bake- 
lite strips, the right capacity for your grid. The price is $1.25, but 
we are selling them this month for $1.00. 
We carry a very complete line of radio apparatus and have an ex- 
ceptionally complete stock of parts. Send 10 cents'in stamps for our 
catalog. 


THE RADIO ELECTRIC COMPANY 
3807 Fifth Ave., W. Pittsburgh, Pa. 


NEW SHORT WAVE COUPLER No. 747 


Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance 
Tunes to 800 meters. 


Does away with the dead-end effect so common when 
large couplers are used for short wave reception. 


Amateur work. 


Mahogany finished woodwork. Brass metal parts. 
Has new slider feature. Secondary has six taps. 
Wound with Red Enameled Wire, or, secondary 
with Green Silk if so ordered. Measurements 
over all, length 12 inches, width 41% inches, 
height 5 inches, 


PRICE - - $10.00 


F. B. CHAMBERS & CO., 
2046 ARCH STREET - - PHILA... PA. 
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New England Amateurs Hold 
Convention 


IRELESS men,- from all over 

New England attended the con- 
vention of the Relay League held 
at Hotel Warren, Worcester, recent- 
ly. Salem was represented by F. C. 
Clifford Estey, president of the Es- 
sex County . Radio Association. 
There were 62 men present from 
every college and club in the New 
England states. 


At the business meeting Guy R. 
Entwisle presided. Hiram Percy 
Maxim said he had attended con- 
ventions in the South and West and 
found them better organized than in 
New England. ‘Kenneth B. Ware 
gave a talk on “Continuous Wave 
Transmission.” 


Mr. Castner gave a talk on the re- 
cent Maine convention. 


Mr. Schnell of Chicago outlined 
trouble experienced in that section 
until the. executive council was 
formed. Other speakers were Mr. 
Bates of Worcester, Mr. Greaver of 
Springfield, Mr. McLean of Laconia, 
Vig ais 
and Mr. Estey of Salem. 


There were 20 radio clubs rep- 
resented by their officers. These 
were grouped to form an executive 
council, of which F. Clifford Estey 
of Salem is chairman. 


Next year’s convention will be 
held at Springfield. The annual ban- 
quet of the New England division 
will be held at Walker Memorial 
building, Technology, late in Febru- 


ary. 


English Amateurs Awake 


AMATEURS in England, despite 

their limitation to 10 watts, are 
going ahead with a full and interest- 
ing program for the winter. It ap- 
pears that there are now 57 clubs, 
nearly half of which are affiliated with 
the Wireless Society of London, and 
the total membership is somewhat in 
excess of 1700 enthusiastic experi- 
menters. By contrast with the Ameri- 
can amateur situation, the British ex- 
perimental ranks appear to be sparse- 
ly filled, but when allowance is made 
for the incomparably greater liberality 
of our laws and regulations the nu- 
merical advantage we have gained is 
not surprising. That our oversea col- 
leagues have survived at all challenges 
admiration, and with it goes the heart- 
iest wish that their government offi- 
cials will recognize by some substan- 
tial form of regulation revision. the 
great sincerity of purpose which has 
led some two score devotees to apply 
for, and secure, transmitting licenses, 
under conditions which would prob- 
ably sound the death knell of amateur 
radio in the United States. 
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RADIOTRONS 


T is generally admitted that the evolution of the PLIOTRON was a stride for- 
ward in VACUUM TUBE design. It was therefore to be expected when 
the same engineers designed RADIOTRONS—the Radio Cor- 
poration’s new tubes for detection and amplification purposes— 
that these tubes would embody the latest knowledge in vacuum 

tube practice. 


RADIOTRON U.V. 200, the gas-content detector and tone-frequency 
amplifier, is in every respect a tube of superior characteristics, and is in no 
wise to be confounded with former types. Manufactured by an entirely new 
process, it possesses a degree of uniformity and constancy which has never 
been equalled by a gas-content tube. Equally important is the fact that 
Radiotron U.V. 200 requires only ONE STANDARD PLATE BAT- 
TERY to energize the plate circuit. Voltages between 18 and 22! give 
the best results for detection. 


A particularly good combination is the use of one U.V. 

RADIOTRON 200 as a detector, and two additional tubes as tone- 

U.V. 200 frequency amplifiers. U.V. 200 shows unusual results 
$5.00 in standard regenerative circuits. 


RADIOTRON U.V. 201, a newly-designed Pliotron, meets the demand 
for a tube suitable for radio and tone-frequency amplification as well as for 
detection. Radiotron U.V. 201 is recommended for multi-stage amplifiers 
employing three to six stages of tone-frequency amplification, or for ampli- 
fiers using several stages of radio-frequency and several stages of tone-fre- 
quency amplification in cascade. It is a tube of “Navy” characteristics. 
Every experimenter will want it as well as Radiotron U.V. 200. 


Please Note that the demand for RADIOTRONS has temporarily exceeded production, 

but we have taken steps to increase production to the point where immediate shipments apes Aerie 
can be made to customers. Orders are necessarily how - oi 
ever, filled in rotation. Dealers should make eye $6.50 


tions by wire. 
LIST PRICES ; 

Radiotron U.V. 200. . $5.00 

Radiotron: U. V. 2045, = 526.50 

Standard Tube Socket . 1.50 

Grid Leaks, Mounted . 1.25 

Grid Leak Units only .  .75 

-Grid Leak Mounting .  .50 

S Intervalve Transformers. 7.50 

Standard Vacuum Tube Socket Burgess ““B’’ Battery . 3.50 "Standard Grid Leak 


The Radio Corporation’s tubes are covered by patents dated November 7th, 1905, January 15th, 1907, and February 18th, 1908, as well as by 
other patents issued and pending. Tubes licensed for amateur and experimental use only. Any other use will constitute an infringement. 


See your nearest dealer for literature on Radiotrons. If he has none, write us direct. 


The Corporation has now in manufacture a number of Vacuum Tube Accessories of novel 
and useful design. Amplifying transmitters designed specifically to fit the output circuits of 
Radiotrons will be on sale shortly. 


Address all orders and inquiries LO 
SALES DIVISION, COMMERCIAL DEPARTMENT 


RADIO CORPORATION OF AMERICA. 
233 Broadway, New York City 
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An Addition to the 
THORDARSON (wmepat’) LINE 


Type RS” 


TRANSFORMER 


Vy KOV UAT 81000 volésaee $15.00 
Ui) 10,0000 “aaa 20.00 
ja.faks £5,000 © ean De. 30.00 


Transformers, Oscillation Trans- 
formers, Condensers, Spark 
Gap Rotors 


Thordarson Electric Mfg. Co. 


CHICAGO 


A REAL VARIOMETER 


Patent applied for 


EFFICIENTLY DESIGNED SCIENTIFICALLY CORRECT 
DISTRIBUTED CAPACITY IS NIL 


This instrument represents the last word in Variometer Construction. It is the 
result of many months of experimenting and designing, involving exhaustive tests and 
trials, by a well known Cleveland Radio Engineer. We claim this to be the most efficient 
type of Variometer on the market today. 

CALIBRATION CURVES furnished with every instrument. 


“73” Variometer, ‘‘Huradio’’ winding as above, with knob and dial........ oe 6.50 
“73” Variometer, ‘‘Huradio’’ winding as above, without knob and dial. 5.75 
Set of three, two variometers and one variocoupler............ccesccecceee 19.00 
Same’ without Knobs, And y@ials, seq. mendes cheneneccte sical tans: se cane ol ole’ sc Cake namemowcte iene 17.25 


We also manufacture Variometers with one-piece moulded stators and wooden rotors, 
wound to standard specifications, These are known as our ‘73’’ Variometers, type ‘‘A”’ 
windings and are the same price as ‘‘Huradio,” ““73”’ Variocouplers at same price as 
variometers. 

We also make the ‘73’ Single Blade Antenna Switch. 

IMMEDIATE DELIVERY—DEALERS WRITE 
Order the new ‘‘Radiotron’’ “U V 200” Tubes from us. 


RADIOLECTRIC SHOP Dept. W., 919 Huron Road, Cleveland, Ohio 


January, 1921 


Manhattan Scouts Organize 


HE Manhattan Association of 

Radio Scouts has been organized 
in New York City for Boy Scouts who 
can work up a code speed of five words 
a minute. The organization starts off 
with a %4 kw rotary quenched gap set 
for broadcasting, a tube receiver and 
a portable outfit for hikes. Benedict 
Goldman (2VG) is supervising the 
activities, with John Pollach, Chief 
Radio Scout, presiding at the meet- 
ings held at 3 o'clock on Saturday 
afternoons at 73 Madison Avenue, 
New York. 


Queries Answered 


Answers will be given in this department to 
questions of subscribers, covering the full range 
of wireless subjects, but only those which relate 
to the technical phases of the art and which are 
of general interest to readers will be published 


here. The subscriber’s name and address must be. 


given in all letters and only one side of the paper 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 
Positively no questions answered by mail. 


Wm. W. C., Atlanta, Ga.: 

We estimate the 130 turns to be either 
26 or 28 S. C. C. wire. Taps should be 
brought off every quarter inch; this de- 
pends though upon the capacity of the 
variable condenser used in series or shunt 
to the coil. Making the coils longer 
would increase the wave length range. 
It might be better to use a separate tick- 
ler coil coupled to a small coil in series 
with the secondary coil. Any standard 
vacuum tube connected in the usual man- 
ner will operate satisfactorily. 


se ste st 
cos 7 * 


Hise aebLento ikeiNe Jes 

A small fixed condenser of about .001 
microfarad capacity should be connected 
across the primary of the amplifying 
transformer in order. to get the circuit to 
oscillate without extremely tight coup- 
ling between secondary and tickler coils. 
“The Wireless Experimenter’s Manual,” 
by Bucher, contains valuable information 
regarding detector and amplifier  cir- 
cuits. 

Here is your diagram: 


t oer 
fe 


* *k * 


W. S. G., Cleveland, Ohio.: 

We would advise you to increase the 
number of studs on your rotary gap to 
eight, or possibly twelve. If this is not 
practical, try increasing the speed of your 
rotary gap motor. Should both these fail 
increase the distance of your safety gap 
electrodes slshily: 


* 
i 


J. F. D., Ottumwa, Iowa. : 

Your ‘question covers a ‘large field and 
could not be answered in these columns. 
We would suggest that you procure a 
copy of the “Wireless Experimenter’s 
Manual,” by E. E. Bucher, from the Wire- 
less Press, 326 Broadway, New York 
City. This book contains all the infor- 
mation desired, besides describing the 
construction of amateur radio apparatus. 
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Consolidated Radio Call Book 


THE WIRELESS AGE 


The Third Edition of the 


Very Greatly Enlarged—Will Be Ready January 20th 


192 pages. 
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’ 


world; Press schedules of spark stations. 
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Some of the special information contained in the new book: 
Radio rate sheet (charges to and from vessels, etc.) ; Cable rates; 
Table for finding cable charges to various points; Weather re- 
ports and hydrographic reports of the world; Time signal section 
of the world; American radio compass stations; French radio 
compass stations; British radio compass stations; Canadian 
radio compass stations; General information section; Inter- 
national abbreviations; High power radio stations of the 


(32 pages more than 2nd edition), better paper, stiff covers, etc. 


TIME 5 


R REPOR’ 
SCHEDULE. . 


The Consolidated Radio Call Book is the only book in print officially listing all the Radio calls as issued by 


the Bureau of Commerce. 


Every vessel and land station in the world is represented and listed alphabetically, 


according to names of vessels or land stations, and according to call letters; Revision of American coastal stations 
under U. S.. Naval control, and their new calls. 


A Wireless Map of the World in colors is given absolutely free with each copy. 


Every New Amateur Call Is Listed 


SPECIAL—Given Free with Each Copy 


of all the high powered RADIO stations in the world, including the time signal stations. 
at a glance how far away any of these stations are. t 
amateur to compute instantly the correct time for the zone in which he is located from any time signal station. 


This map shows the locations 
4 In addition it tells 
Of greater interest are the time zones, which enable the 


The second edition) of 10,000 copies was exhausted in ten days. 
January 20th. 


American Electro Tech, Appliance Co., 
American Hardware Stores, 
Atlantic Radio Co., 

Bamberger & Co., L., 

Benwood Specialty Co., 

Brode Electric Co., 

Bunnell & Co., J. H., 
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41 Park Row, Box 14, New York City 


New York City 
Bridgeport, Conn. 
Boston, Mass. 
Newark, N. J. 

St. Louis, Mo. 

Los Angeles, Cal. 
4 New York City 
San Francisco, Cal. 
Honolulu, T, H. 
Chicago, Ill. 

New York City 
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The book is on press now and will POSITIVELY BE READY on 
Order direct or reserve your order from your favorite dealer 


Price $1.50 Prepaid 


Either Direct from us or for sale by the following responsible Dealers: 


N. S. W. Bookstall Co., 
Paramount Radio Supply Co., 
Pacent Electric Co., 

Parks, Henry Francis, 
Pearlman’gs Book Shop, 
Pennsylvania Marconi Wireless School, 
Penn, Radio Apparatus Co., 
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Western Radio Electric Co., 
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White & Boyer Co., 

Williamson Electric Co., H. E., 
Wilmington Electrical Specialty Co., 
Wireless Mfg. Co., 

Wireless Press, 

Wireless Shop, 

Young & McCombs, 

Young Men's Christian Assoc., 
Zamoiski Co., Jos. M., 


Published by 


Consolidated Radio Call Book Co., Inc. 
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Owing to the fact that certain statements and expressions of opinion from correspordents and others appearing in these columns 
from time to time may be found to be the subject of controversy in scientific circles and in the courts, either now or in the future, and 
te sometimes involve questions of priority of invention and the comparative merits of apparatus employed in wireless signaling, the 
owners .and publishers of this magazine positively and emphatically disclaim any privity or responsibility for any statements of opinion 
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Learn The Code 
With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the 
least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 
nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will 
quickly qualify you to pass the examination for a first grade license. 


RENEWALS—When subscription expires you will find a 
renewal blank enclosed. Return with remittance promptly. 


Published Monthly at 


GREAT BRITAIN, 12-13 Henrietta St., London 
Yearly Subscriptions in U. S., $2.50 


4341 Richardson Ave., - 
New York City. 
Jan. 21, 1920. 
THE OMNIGRAPH MFG. CO. 
Cortlandt Street, New York. 

Gentlemen:—lI wish briefly to commend your very excellent Automatic Transmitter. Re 
cently I was successful in obtaining a first-class Commercial Radio License and I believe 
that the Omnigraph was my principal aid. 

I took a four weeks course at a Resident Radio School in Theory only. I relied on the 
Omnigraph to get my Code to the proper speed, and the Omnigraph did it. 

I was one of two in a class of eighteen to obtain a first-class License. The stumbling 
block for the others was CODE . . . . And I know that a short time receiving Omni- 
graph messages daily would have enabled them to pass the examination as easily as I did, — 

I believe the Omnigraph to be the easiest, quickest and cheapest method to learn the 
International Morse Code. 

Cordially yours, 
(Signed) GEO. E. SELLERS. 


The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 

Send for free catalog describing three models—$14. to $30. Do it to-day. The Omnigraph is sold under the strong- 
est of guarantees—if not as represented, your money back for the asking. 


THE OMNIGRAPH MFG. CO., 26 Cortlandt St. N. Y. 
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WORLD WIDE WIRELESS 


Shanghai Firemen Use Radio 


WIRELESS telephony has been put into practical use 

in China and today every fire truck in the Shanghai 
International Settlement Fire Department is equipped 
with a radio outfit with which to communicate with the 
stations to which they are attached. The primary cause 
of the innovation is the poor local telephone service. In 
the Chinese districts where most of the fires take place, 
there are no telephones. In the foreign districts it takes 
from ten to fifteen minutes to put through a call at night. 


As a result of this condition the community has erected 
“Watch Towers’—Shanghai being on level land where a 
blaze may be seen at a great distance. But Chief W. W. 
Pett found that his executive officers in the stations had 
difficulty in getting in touch with their men at jhe: and so 
he tried out wireless telephony. 


Wireless to Broadcast Harding Inaugural Address 


G PECIAL wireless telephone apparatus will transmit 

President-elect Harding’s inaugural address to every 
army post, to every battleship and to halls in various 
cities where “inaugural parties” will be held, Edward B. 
McLean, chairman of the inaugural committee, has an- 
nounced. 


A committee on inaugural radio news has obtained the 
co-operation of the army and navy radio services to carry 
out the plans, it was said. In addition megaphones will 
be placed in the reviewing stand in front of the White 
House and will be connected by special wires to the 
amplifying device at the Capitol, permitting crowds un- 
able to be at the Capitol to hear the speech. 


— 


Brazil Plans Radio Expansion 


[NCREASED wireless communication with neighbor- 

ing South American republics and within the vast ter- 
ritory. of Brazil itself is the aim of a bill just introduced 
into the Chamber of Deputies. It provides for the in- 
stallation of high-power wireless stations in the Federal 
district and (by arrangement with Paraguay) in Asun- 
cion, and at convenient points in the Brazilian states of 
Matto Grosso and Rio Grande do Sul. 


The preamble of the measure refers to the wireless 
progress made in recent years, adding that this means of 
communication between Rio de Janeiro, Asuncion, Buenos 
Aires and Montevideo would be more economical than by 
present land telegraph or cable systems. It suggests the 
possibility of wireless communication between Brazil and 
the countries on the West Coast through erection of sta- 
tions in the interior states of Brazil. 


Wall Street Uses Radio 


Fok the first time in the history of Wall Street, wireless 

has supplanted the ordinary telegraph lines in the 
carrying on of stock market operations between New 
York and Chicago. The wire lines were disrupted by one 
of the recent storms and during the final hour of trading 
on the New York Stock Exchange W. J. Wollman & Co. 
conducted business with Clement, Curtis & Co. of Chicago 
by wireless. The plan worked with such perfection that 


International. 
A portable miniature receiving set_with a 


book-form tuner. 
received in London from Paris and 


Berlin on it 


Signals have been 


W. J. Wollman, who instituted the new procedure, stated 
that it was a tremendous step forward and precluded New 
York being isolated from the rest of the country because 
of storms which would affect the telegraph lines. 


Farmers’ Market Reports by Radio 
LANS for sending out agricultural bulletins to farm- 
ers of the country by the use of wireless are being 
perfected by the Department of Agriculture. The trial 
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service will be offered to a half dozen or more counties 
adjacent to the District of Columbia. 

The first message will probably be sent from the Bureau 
of Standards station to numerous privately licensed op- 
erators who will aid in distributing the bulletin to far- 
mers in their immediate territory. 

It is planned eventually to erect seventeen wireless 
plants throughout the country. There would be ten 250- 
mile radius stations, eight in the East, where market 
centers are more numerous and closer together, and two 
in the far West; two 300-mile radius stations to reach out- 
lying points in Maine and New York and five 500-mile 
radius stations west of the Mississippi. 

Each of these stations will be connected with the Wash- 
ington office and the other stations by leased telegraph 
wires, and twice a day would receive, for immediate re- 
lease, a summarized report of market conditions and quo- 
tations at market centers and shipment points. Crop and 
weather reports and other information of value to farmers 
will also be sent out. 


Surgeon Directs Bonesetting by Radio at Sea 


Hew the chief surgeon on the Leyland liner Wini- 

fredian directed by wireless the setting of a seaman’s 
broken bones and the care of internal injuries of others 
on the Belgian steamer Menapier after she had been bat- 
tered by a hurricane was told when the Winifredian 
reached port from Liverpool. The surgeon is Dr. Patrick 


A class of students in a German radio school for ex-officers in Berlin 


S. Burns, of Providence, a veteran of the Medical Service 
in the World War. 

An SOS message from the Belgian ship requesting 
medical aid was picked up by the Winifredian several 
days out. The distressed steamer, bound for Antwerp 
from New Orleans, was 100 miles away, but under forced 
draught the Winifredian got within hailing distance in a 
few hours. 

“Hit hard by a hurricane,” signaled the Belgian cap- 
tain. “Several men washed overboard. Several others 
have broken legs and arms and some injured internally. 
There’s no doctor aboard. Can you help us?” 

Dr. Burns attempted to put out in a lifeboat, but top- 
pling seas and a strong wind prevented the launching. 
He then conceived the idea of using the wircless. 

Details as to the men’s condition sputtered into the re- 
ceiver in the Winifredian’s wireless room, and carefully 
Dr. Burns dictated the treatment required. For three 
days the two vessels lay within hailing distance, unable to 
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communicate by boat, while the surgeon’s instructions 
were obeyed. 

On the fourth day came this message from the Mena- 
pier’s captain: 

“All your instructions safely carried out. The men are 
resting comfortably and are out of danger.” 


San Francisco Radio Operator Sets World Receiving 
Record 


A NIHONY E. GEARHARDT, a wireless operator of 
San Francisco, broke the world’s speed record for 
receiving radiograms at the closing session of the Pacific 
Coast Radio convention. He took forty-nine words a 
minute for four consecutive minutes, without error. The 
champion is employed by the Radio Corporation of 
America at the Marshall High Power Station, California, 
and took all prizes at the Panama-Pacific International 
Exposition in 1915. 


R. F. Miller, of New York, who is also employed by 
the same company, still holds the cup presented at the 
Philadelphia Electrical Show some years ago, for the 
world’s speed record in receiving messages. 


Radio Re-Unites Married Couple 


A MAN and his wife were reunited in Philadelphia 

after a year’s separation through a wireless message 
consisting of a telephone number. The message was sent 
by Mrs. Alice Lipke, a Y. W. C. A. worker, to her hus- 
band, Adam Lipke, on board the steamer Pansa, about 
150 miles from shore. 

Lipke, who is a wireless operator on board, received 
the number, “Spruce 3317,’ and when the vessel docked 
at Port Richmond, he called the number and was answered 
by his wife, who is residing at No. 1902 Arch street. 


Lipke has just returned from Calcutta, India, follow- 
ing a trip around the world, and last heard from his wife 
when she sailed from Seward, Alaska, last July, where 
she had been doing Y. W. C. A. work. She kept track 
of the movements of his ship, and when it neared this 
port she sent the message. He was not aware she was 
in this city. 


The reunion was made more enjoyable by numerous 


gifts he brought to his wife, including a beautiful pair 
of jade stones from China. 


Be ~ 


International Weather Bulletins by Radio 


[N TERNATIONAL agreement is being sought to ex- 

tend and unify the system of collecting meteorological 
data by wireless from ships at sea and at the same time 
to organize the transmission of weather bulletins and 
storm warnings from a sufficient number of wireless 
stations to admit of ships being constantly supplied with 
reliable weather reports and forecasts wherever they 
may be. 


An Admiralty notice to mariners contains complete and 
up-to-date lists of the wireless stations throughout the 
world which communicate weather bulletins and storm 
warnings either at fixed times or otherwise. The stations 
named are in the following countries: Australia, Brazil, 
British Columbia, Canada, China, France, Germany, Great 
Britain, Hawaiian Islands, Holland, India, Italy, Jamaica, 
Japan, Malta, Mexico, New Guinea, New Zealand, New- 
foundland, Nova Scotia, Panama (Canal Zone), Philip- 


pines, Samoa, South Africa, Spain, Tonga Island and. 


United States. 
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Tetrazzini Gives Concert by Radiophone 


ME. LUISA TETRAZZINI, with the aid of the 


radio telephone, recently gave a musical evening for 
hundreds on board naval ships at sea and in port within 
a radius of 400 miles of New York City. The prima 
donna sang four songs into a specially equipped telephone, 
tuned to transpose her voice to the telephonic receiving 
sets with which nearly all of the navy vessels are now 
equipped. 

Amplifiers on board the vessels had been rigged to 
project Tetrazzini’s voice on shipboard. The crews were 
assembled at 9.30 in the evening, the hour set for the 
concert, and telephonic radio stations were ordered to 
suspend traffic for thirty minutes. 

When the prima donna’s manager received word from 
the radio staff in the Whitehall Building that everything 
was set, Mme. Tetrazzini, with three musicians, grouped 
themselves near the transmitter. 

“We have a treat for Mme. Tetrazzini,” came a voice 
from somewhere. “Private Fred Bennettt of Fort Wood, 
Staten Island, is going to sing ‘A Tumble Down Shack in 
Athlone’ for her.” 

The soldier’s voice came clearly over the wire to Mme. 
Tetrazzini’s room, and, although there was no amplifier, 
the prima donna and her friends could hear it very plain- 
ly. A chorus of “bravos” from those in the McAlpin 
followed the song. 

Then Mme. Tetrazzini sang the “Polonaise” from 
“Mignon,” “Rondo” from “La Sonnambula,” in which 
she sent her high F sharp far out to sea, “Somewhere a 
Voice Is Calling” and “I Milioni d’Arlecchino.” 

After the songs Tetrazzini talked with some of the 
men in the Whitehall Building and on the Pennsylvania, 
in the Brooklyn Navy Yard. 

“Fine,” was the comment from the Pennsylvania. 

Naval officers said that the experiment in long distance 
entertainment for the men on shipboard was successful, 
although definite reports from the ships, which would 
give the range of the entertainment, were not received. 


@ 
British Wireless Companies Declare Dividends 


MAROON V’S Wireless Telegraph Company, Limited, 
of London, has announced the following dividends: 

A dividend of 7 per cent., less income tax, upon the 
250,000 7 per cent. cumulative participating preference 
shares; and an interim dividend of 5 per cent., less in- 
come tax, upon the 2,016,906 ordinary shares. 

These dividends are payable on February Ist. 

The Marconi International Marine Communication 
Company, Limited, announces an interim dividend of 5 
per cent., less income tax, upon the issued capital of the 
company. 

This dividend was payable on January 17th. 
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Navy Stations May Handle News 


PRESS Associations and important American news- 
papers have asked Congress to open naval wireless 
stations for transmission of news to and from Europe 
for the period of one year. A joint resolution to this 
effect was referred to a sub-committee of the Committee 
on Merchant Marine, the House of Representatives, on 
January 6th, following an earlier hearing at which the 
representatives of the press, the commercial radio com- 
panies and government officials exchanged views. 

The proposed amendment to the present law would 
provide for a permit covering one year’s use of the 
Navy facilities for the transmission of press matter across 
the ocean. The modification would affect the provision 
in the existing law which states that Navy Department 
radio stations can handle despatches only. when privately 
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owned radio systems are not adequate to handle “the 
normal communication requirements.” 


German Spark and Undamped Wave Receivers 
FReROM a German source it is learned that the adop- 

tion of undamped-wave transmitters in the Italian 
navy led to a study of receivers capable of receiving both 
spark and undamped-wave signals. The type of receiver 
adopted was the so-called “ultraudion” receiver, in which 
a single valve acts at the same time as oscillation gen- 
erator and detector. Three types of apparatus, accord- 
ing to the requirements of shore and ship stations, were 
built, the wave lengths ranging from 300 to 15,000 me- 


ters. 


A Station in the African Jungle 


THE British government is now planning an_all- 
British chain of wireless stations from Capetown. to 
Oxford, England. The chain will include the powerful 
station built by the Germans at Windhuk, South-west 
Africa, which is reported to have sent messages directly 
to Berlin, a distance of more than four thousand miles. 
A new station is to be erected at Niarobi, British East 
Africa, to receive the Windhuk messages. From there 
they will be relayed to Cairo, and thence to Europe. 


The wireless station located in the Belgian Congo at a place 
called Kikondji 


The present transmission employs a station at Kikondji, 
in the Belgian Congo, two days’ journey north of 
Bukama, head of the Cape-to-Cairo railroad. 

Mrs. John M. Springer, of the Methodist mission 
station near Kikondji, who furnished the accompany- 
ing photograph of the station, says: 

“From our place in the heart of the African jungle it is 
possible to send messages to our friends in New York or 
Oshkosh, provided we have the necessary funds and 
there are no local disturbances. A lion ate the predecessor 
of the present operator.” 


U. S. Post Office Finds Radio Aircraft Navigation Aid 


HiXPERIMENTS on the use of radio apparatus as an 

aid in aerial navigation are described in a publica- 
tion recently completed. The experiments were conducted 
jointly by the Post Office Department and the Bureau 
of Standards and have resulted in the following con- 
clusions: 
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Radio signaling is a practical aid to navigation pro- 
vided certain precautions are taken, such as making the 
radio apparatus sufficiently rigid to stand severe vibra- 
tion and the use of a special type of antenna located in 
the fuselage of the machine as far as possible from the 
engine and the wires of the ignition system. Metal 
sheaths must be provided to protect the radio receiving 
apparatus from the ignition system though the dis- 
turbances from this cause can be reduced by the use of 
a compensating coil in the receiving apparatus. 

The use of a coil type of antenna or radio compass 
makes it possible not only to carry on communication but 
also to guide the airplane and determine its position by 
radio methods. By the use of special transmitting ap- 
paratus located on the landing field, the airplane is able 
to determine its position with respect to the field and to 
descend safely in darkness or fog. Two methods have 
been found practicable for such signaling apparatus: the 
use of alternating current of relative low frequency in a 
large coil on the landing field, and the use of radio sig- 
nals transmitted from a special type of antenna on the 
landing field. While much has already been done, there 
is need for a great deal more research and development 
in order to perfect the use of radio on airplanes. The 
satisfactory solution of these problems will result in more 
reliable communication, decrease in the cost of apparatus, 
and increase in the distance over which communication 
can be carried out. 
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Communication Service for British Honduras 


W ITH a new superintendent from England on the job, 

the British Honduras government is undertaking 
the reform and extension of its wireless service. The pol- 
icy is not fully formulated, but it promises not only to 
bring the wireless plant at Belize to full efficiency but also 
to replace with wireless the existing system of communi- 
cation between points in the colony. The new superin- 
tendent is convinced that wireless affords the only means 
for an efficient but not unduly expensive system of com- 
munication for British Honduras. 

In the original Belize installation, local static conditions 
were not fully appreciated and the station was under- 
powered. It has been much hampered. Arlington can 
only occasionally be read. Sometimes the Jamaica station 
cannot be reached, though only 600 miles away, and it 
is usually necessary to relay messages. between the colony 
and the nearby United States. These conditions have 
militated against the revenues from the plant and have 
made its service far less effective than business men de- 
sire. There is especial dependence upon this wireless 
plant because cable messages must be transmitted via 
Mexico, where delays in relaying are often so serious 
that cables arrive long after the letters confirming them. 

Poor as has been the equipment for communication with 
outside points, the so-called “telegraph” system of the 
colony has been worse. Quotation marks are used _ be- 
cause the system is a relay of long distance telephones, 
and a telegraph only in name. Its revenues are far less 
than would be those of a dependable service, for everyone 
avoids its use whenever possible regardless of the low 
rates. It has long been a handicap rather than a help to 
business. This arises primarily from natural difficulties 
inherent to any wire system with long runs through a 
sparsely settled, thickly forested region of high humidity. 
In rainy season the lines have frequently been broken over 
a week before repairs could be effected. Moreover, the 
industries of the country are scattered, centering at camps 
in the interior which are usually a long distance from 
the nearest station. 

The new superintendent proposes wireless stations at 
Corozal, El Cayo, Stann Creek, Monkey River and Punta 
Gorda in place of this expensive and unsatisfactory 
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wire system. By such a plan the investment in the new 
plant for Belize will be most productive. The communi- 
cation overhead for the colony will be greatly reduced 
and there is the probability of considerable increase in 
revenue when such a reliable system is in operation. 
Mahogany contractors, planters and others operating in 
the interior will be urged to buy or lease from the govern- 
ment small sets for private use, eliminating costly mes- 
senger service to distant stations, and making it possible 
for the government to give them real service. 

The execution of this reform should create a growing 
demand for American-made equipment. The orders 
placed for new apparatus for the Belize plant are under- 
stood to have gone, for the most part, to American 
makers. Other manufacturers specialize in small plant 
equipment wholly suited for use in such an undeveloped 
region. Makers of telephone equipment may expect that 
urban telephone systems will be enabled to make repairs, 
with the burden of the long distance lines removed the 
replacements and extensions long desired. 


== fy 


London Radiophones to Geneva 
A VERY successful demonstration of wireless telephony 
between London and Geneva was given by the Mar- 
coni Company in connection with a gathering of news- 
paper correspondents representing the press of the world 
who have been engaged in reporting the proceedings of 
the first conference of the League of Nations. 

The event was invested with special interest owing to 
the fact that Dr. A. Graham Bell, the distinguished 
American who invented the Bell telephone nearly half a 
century ago, sent a wireless telephone message of greet- 
ing from London to the Geneva audience. 

Lord Burnham, C. H., also spoke to Geneva from Lon- 
don. Both speakers used an ordinary desk telephone in 
a director’s room at Marconi House, which instrument 
was connected by a post office line direct to the wireless 
apparatus at the Marconi Company’s Chelmsford sta- 
tion. This apparatus automatically and instantaneously 
relayed the message to Geneva, so that in effect the speak- 
ers were in direct communication with Switzerland, op- 
erating the wireless plant by means of their voices. 

Lord Riddell and Senatore Marconi also sent messages, 
which were spoken on their behalf into the transmitter 
at Chelmsford. 

The voices of Lord Burnham and Dr. Graham Bell 
were reported by Geneva to be very clear, Lord Riddell’s 
“Good luck to you all” brought forth loud expressions of 
“Merci” from the French journalists present. The dem- 
onstration concluded with the playing of two phonograph 
records. 

At Geneva the messages and music were intercepted 
by the aerial at the Marconi receiving station and car- 
ried over several miles of land line to the conference hall 
of the league. The journalists there were able to hear 
every word by means of ordinary telephone receivers. 


Chesapeake Bay Ice Boats Use Radio 


BAlLliMore's two ice boats, commissioned to fight 

the ice conditions in the Chesapeake Bay and its 
tributaries, have been fully equipped with new wireless 
apparatus to increase the efficiency of the work of both 
steamers. For more than a year Harbor Engineer Hill 
has been endeavoring to have this equipment installed 
on these steamers. 

While either, of them have been on duty combating ice 
in the bay, or rivers in the past there has been no way in 
which he could reach them to dispatch them to a vessel in 
distress in the ice. With the wireless installation it will 
be possible to communicate with either of the steamers 
at any time it is desirable. 


Amateur Spark and C. W. Transmission 


A Comparison of the Two Methods Illustrating 


Their. Advantages 


and Disadvantages 


By J. O. Smith, 2 ZL. 


HE transition of amateur radio transmitting stations 
from the spark to the continuous wave method has 
undoubtedly been more general than the average amateur 
would suppose. It is true that a great many amateur 
stations now using C.W. are able to cover only short 
distances, but this has been due more to the inability to 
secure proper equipment—primarily tubes—than to any 
lack of desire on the part of the fraternity to be able 
to work Mars with continuous waves. ° 
A great many amateurs who have used the spark 
method of transmission for many years have been known 
to utterly refuse to be interested in C.W. transmission, 
and to give many reasons why C.W. transmission would 
never supplant, or even equal, the old familiar spark 
method. It is a notable and interesting fact also that 
after C.W. had been used awhile by others many of these 
same amateurs were the first to comment on the ap- 
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Diagram showing energy radiated over a large band of wave lengths 


parent advantages of it, especially its low decrement, 
or rather lack of decrement, the amazing distances it 
would cover on small power and its great flexibility. 

The spark transmitter, employing alternating current 
of some frequency, is good for one thing—telegraphing. 
It has frequently been stated that the only way to get 
anywhere with a spark set is to use power to the limit. 
Of course construction of the station, antenna system 
and a few other things are considered important inci- 
dentals, but the main thing is power. When the idea of 
distance gets into the station owner’s head, the first thing 
_he thinks of is power and the greatest possible antenna 
current. It is a common thing to see an amateur station 
with a one kw. transmitter that draws 1,500 actual watts 
working on a 4 kw. antenna system. In fact, a canvass 
of amateur stations throughout the country will show 
such a condition much more often than it will a 1 kw. 
antenna system with a 4 kw. transmitter. 

It is true that while his intentions are of the best, in 
many cases the amateur is limited in a mechanical or 
financial way in the construction of his antenna and 
ground system. So he does the best he can. The writer 
has visited a great many amateur stations throughout the 
country and in most all of the cases noted, the antenna 
and ground system was entirely inadequate to properly 
handle the amount of energy put into it by the spark 
transmitter. The idea of designing a transmitter and 
antenna system suited to each other is an important point 
generally overlooked by amateurs. 

If one were to attempt to use pressure, and force two 
gallons of liquid into a one-gallon receptacle, something 
would be likely to happen. In the case of the station 
using a 1 kw. spark transmitter on a %4 kw. antenna, 
the something that happens is the emission of energy on 
a hundred or so wave lengths, even with a loose coupling. 
The effect is the same as in the case of a too closely 
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coupled set—where energy is radiated over a large band 
of wave lengths. The result at the receiver is about as 
shown in figure 1. 

About 75 per cent of the amateur ORM we hear so 
much about is due to the fact that energy is being radi- 
ated over a wide band of wave lengths, instead of on a 
narrow band as it should. Certainly the receiver can only 
be tuned to one wave length at a time, consequently all 
the energy radiated on other wave lengths is wasted 
energy, accomplishing nothing but interference in the case 
of other stations endeavoring to receive on neighboring 
wave lengths. 

The legal decrement of a transmitting station is fixed 
at .2, and even where this feature of the radio law is 
complied with, there is interference on other wave lengths 
when a nearby station is endeavoring to receive signals. 
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Diagram showing energy radiated practically on one wave length for C. W. 
transmission 


In the case of C.W. transmission, the energy is prac- 
tically all radiated on one wave length. The result at the 
receiver is shown in figure 2. 

It will readily be seen that C.W. transmission elimi- 
nates practically all of the unnecessary ORM caused by 
a spark set of reasonable power. The fact that the sig- 
nals from a C. W. transmitter can be heard at only one 
place on the receiving set is one reason why many ama- 
teurs have objected to its use as a means of communica- 
tion. These objections are based on both ends of the 
transaction—the operator of the transmitting station ex- 
periences difficulty in “raising” a distant station, and re- 
ceiving operator complains of the unusual sharpness of 
tuning which calls for more than ordinary care in the 
adjustment of circuits, etc. These objections, however, 
seem trivial in the face of the great advantage of C. W. 
transmission over the spark method, especially as they 
can be overcome easily. 

In the matter of “raising” distant stations, a schedule 
should be agreed upon and once the operator of the receiv- 
ing stations knows the wave length of the transmitting 
station there will be no further difficulty about effecting 
communication. As the use of increased power for C. W. 
transmitters develops, there will be less difficulty in 
“raising” practically any station within working range 
without resorting to previous notice and agreement. 

The complaint of sharpness of tuning at the receiving 
end usually dissipates quicker than last week’s salary 
once the advantages of it are experienced. Of course, 
the practice of closely coupling the receiving set, and 
lying back in a chair with a pair of cowhides decorat- 
ing the operating table won’t bring in C. W. signals. The 
operator must possess enough initiative to occasionally 
explore for them. Once the signals from a C. W. trans- 
mitter are located, however, the possibilities of tuning 
them away from QRM and ORN are there. It is up 
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to the operator to accomplish this very desirable result. 
It is quite a common thing nowadays to get a card from 
some fellow hundreds of miles away saying that the 
C. W. signals were QSA and could be read through local 
ORM, etc., without trouble. And this is quite true even 
when the antenna current of the transmitting station was 
n the neighborhood of approximately one ampere. As was 
stated in the article in last month’s issue, operators of 
stations make a great mistake in not doing more explor- 
ing for C. W. signals. On nights when the air is “dead” 
and no distant spark stations can be heard, there is 
usually some distant station using straight or modulated 
C. W. whose signals can be easily read. 

When the output of a C. W. set is modulated with a 
buzzer or tone wheel, the received signal can be regen- 
erated and amplified to a much greater extent than a 
spark signal, especially of the 60 cycle variety. In fact 
it is often found that such a signal can be regenerated 
and amplified to such an extent as to become objectionably 
loud. 

Another great advantage in the use of C. W. by ama- 
teurs, for short distance work particularly, is in voice 
modulation. The fact that the law requires that work 
shall be carried on with a minimum of power necessary 
to effect successful communication is a point generally 
overlooked, intentionally or otherwise, by many opera- 
tors of 1 kw. “stone crushers” and it is a frequent occur- 
rence to hear a 1 kw. station using full power to com- 
municate with another station on the same block. This 
phase of amateur radio has been repeatedly criticised. 
Everyone is familiar with the tales of the interfering 
spark coil station, whose operator is usually accused 
of being able to transmit, but not receive, and the mis- 
use of power by the big station is a favorite method of 
counter-attack on the part of the small station operator. 
It is, however, quite true, that the high-powered amateur 
stations are frequently interrupted in relay work by small 
stations and spend much precious time and use many 
kw’s of good energy trying to make the operator of 
the small station understand that he is interfering—at 
the end of which the operator of the small station often 
comes back and informs the operator of the high-pow- 
ered station that his ‘signals are strong tonight.” 

The use of a voice modulated C. W. set obviates all 
such discontinuance of diplomatic relations. The operator 
of the small station can usually understand English, even 
though he never heard of Morse, and if he understands 
that he is creating interference, will usually “stand by” 
or “go to bed.” Then, too, there is always the oppor- 
tunity to entertain the wide world with music, providing 
one is so inclined. And many are so inclined, it seems, 
for the night air is full of all kinds of music. 

With spark transmitters of high power (1 kw. or more) 
all sorts of mechanical and electrical difficulties are gen- 
erally present. “Kickbacks” are the bugbear of an ama- 
teur’s life, except in cases where proper care is used 
in the layout and erection of a station, and even then 
they happen. The matter of insulation is another matter 
of great importance, both in the case of interior wiring 
and the antenna system. It is generally possible to prop- 
erly insulate interior wiring without great trouble, but 
where high spark voltages and heavy currents are im- 
posed upon an antenna it is a different matter. Where 
more energy is impressed upon an antenna system than 
the system can properly take care of brush discharges 
occur to such an extent as to cause aerial fireworks of 
considerable magnitude and loss of efficiency. Frequently 
the antenna insulators break down under such unusual 
strain. 

Another phase of spark transmission which has caused 
amateurs generally to sit up and take notice the country 
over is the stand the power and telephone companies have 
taken where high-powered amateur spark sets are 
operated. In many cities and towns the power companies 
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have recently refused to allow transmitting sets to be 
connected to house lines, insisting that a separate service 
transformer and separate power line be installed. The 
cost of installation of the separate transformer and ser- 
vice asked by the power companies has been generally 
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Amateur C. W. Transmission 


Errata Notice 
ERTAIN omissions occurred in the diagrams of the 
article “Amateur C. W. Transmission,” by J. O. 
Smith, which appeared on pages 14 and 15 of the January 
WrrELEss AGE and they are reprinted here in the com- 
pleted form for the benefit of readers who may not have 
noticed the absence of the missing elements. In all the 
diagrams a variable condenser in the grid circuit has been 
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Figure 2—Circuit diagram having the secondary of a modulation trans- 
ormer in the grid leak i 
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Figure 3—Diagram showing the Heising system of modulation 


inserted, without which the circuit would not oscillate. - 
An audio frequency choke coil, in.series with the positive 
pole of the high voltage generator also is necessary for 
modulation purposes. In figure 2 a six-volt battery is 
necessary in the primary of the modulation transformer. 
The completed diagrams appear above and can be sub- 
stituted for those appearing in the January issue. 
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Admiral Bullard 


The Director of Naval Communications In a New Role — 
How He Offered the Initial Suggestion That Led to the 
Formation of a Great Combination of Radio Interests 


DMIRAL Bullard, known and re- 
spected wherever radio men follow 
their calling, has achieved a new interna- 
tional stature. Under his advocacy, in a 
period concerned with the reconstruction 
of world affairs a great forward step has 
been accomplished, almost unnoticed ; it is 
the securing for America of a new posi- 
tion in the nation’s communication with 
the outside world. News and commercial 


country’s fight for trade supremacy—no 
longer are to be at the mercy of foreign 
countries. Timely intervention by Wil- 


liam H. G. Bullard, Rear Admiral of the winiam uw. G. Bullard, Rear Admiral of 
the United States Navy 


United States Navy, has worked to set 
aside the foreign hand that has long held 
the domination over the cables and might have secured a 
like hold on long distance wireless. 

A leader and the guiding light since the navy became 
interested in wireless, Rear Admiral Bullard some time 
ago foresaw the danger to America’s commerce should 
foreign interests secure a hold on two new American 
inventions which have done more to revolutionize the 
radio system of the world than anything else—the Alex- 
anderson high frequency alternator and the Weagant 
Static Eliminator, 

The British Marconi Company has been quick to re- 
alize the importance of these inventions. In the spring 
of 1919 a $5,000,000 order for Alexanderson alternators 
was placed with the General Electric Company, holders 
of the patents and manufacturers of the machine. Be- 
fore closing this deal the company, realizing the serious- 


ness of any move that might give world radio control 


to another nation, decided to first consult with the United 
States Government. The Navy then had a war control 
of wireless, so the situation was explained to Secretary 
Daniels. Rear Admiral Bullard, in company with Com- 
mander S. C. Hooper, Bureau of Engineering, went to 
New York to appear before a meeting of the Board of 
Directors of the General Electric Company. They urged 
the company not to sell, although they had no alternative 
to offer, for the Navy was no longer in the commercial 
field and could not buy the machine. The appeal, never- 
theless, hit its mark. The British contract was set aside 
with the observation by Charles A. Coffin, chairman of 
the Board: “Now we will start afresh. We will not put 
this machine in the hands of foreigners without some 
regulation and control. But what shall we do? We 
have no other customers for it.” 

“Why don’t you go in the business yourself?” asked 
Admiral Bullard. | 

This suggestion solved the problem. It opened the 
way for the organization of The Radio Corporation of 
America by General Electric and American Marconi in- 
terests, a strictly domestic concern backed by the country’s 
strongest financial interests and possessed of the patent 
rights to the Alexanderson alternator. 

One of the first acts of this new company was the 
purchase of the British holdings in the American Mar- 
coni Company. Then with the consent of the stock- 
holders, it next absorbed the American Marconi, thus 
bringing radio activity in the ‘United States under wholly 
American management. 

This movement, of such far-reaching importance that 


its full significance is not yet realized, will 
stand as a monument to the vision of the 
Admiral and his eagerness to secure in- 
dependence of communication for his 
country. The commercial advantages 
thus secured were recently emphasized 
by Gordon C. Corbaley, assistant to the 
President of the Seattle Chamber of Com- 
merce, who in speaking before the Na- 
tional Foreign Trade Convention at San 
Francisco on the dire needs of better for- 
eign communications with particular ref- 
erence to deplorable conditions on the 
Pacific coast, said: 

“This intolerable condition must be cor- 
rected. We must have adequate commu- 
nication facilities with the Orient, or 
America and the Pacific will lose the business turned by 
the War. 

“Wireless offers the first hope of relief. This is largely 
because of the basic change that is taking place in the 
world’s wireless situation. To most of us wireless is a 
thing little understood. Even to experts that is largely 
true. In its early stages wireless made slow progress. 
This was largely because the Marconi Company was not 
adequately financed and the big problem of wireless could 
not command the concentrated technical attention neces- 
sary to their solution. 

“In 1919 the world’s wireless system was revolution- 
ized. 

“This was largely because of two inventions: 

“The Alexanderson Alternator was perfected to send 
a continuous wave of oscillations upon which the mes- 
sage was imposed, thus taking the place of the intermit- 
tent sparks. 

“The Weagant Static Eliminator was perfected to re- 
lieve wireless from the atmospheric disturbances that 
had rendered dependable service almost impossible. 

“Then took place an event that should be written deeply 
in the history of American commerce. Due to the fine 
patriotism of Admiral W. H. G. Bullard, these inventions 
were saved for America and have been made the founda- 
tion for a world-wide American wireless service. 

‘Admiral Bullard is the man who has really built the 
communications service of the Navy. As a captain he 
originally organized that service and under war time 
strain he was returned to its command, 

“Impressed with the necessity for a world-wide service 
owned by Americans and operated by Americans he went 
before the officers of the General Electric Company and 
pleaded with them to hold these inventions and to make 
the wireless of the future an American institution. 

“Admiral Bullard won his point. The General Electric 
Company purchased the control of the American Mar- 
coni Company and it was reorganized as the Radio Cor- 
poration of America, with a provision in its laws that 
80 per cent of its stock must always be owned by Ameri- 
cans. 

“The Radio Corporation of America is preparing to 
cover the world with a modern, efficient wireless system. 
One of the first steps in this plan is to be a comprehensive 
solving of the communications problem of the Pacific as 
far as wireless can ever solve that problem. A great 
modern sending station is to be built on the Pacific coast 
of the United States, able to send messages direct to re- 
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ceiving stations in the principal cities of Japan, China, 
Philippines and the Straits Settlements. 

“A concession has been secured from China to permit 
the erection of a similar sending station near Shanghai 
strong enough to talk direct to Seattle, Portland, San 
Francisco or Los Angeles. 

“When this system is fully in operation, wireless mes- 
sages can be filed at any large city in the United States 
or in the Orient, can be relayed by wireless to the sending 
station on their side of the water, and then sent direct 
by wireless to the city of their destination. 

“All of this sounds too perfect to be true. It is prob- 
ably more perfect than it will be for many months to 
come, but I have tried to give you the idea that has been 
approved by the General Electric Company and that is in 
process of realization by Edward J. Nally and his asso- 
ciates.” 

That he should offer the initial suggestion that set 
such great forces to work was probably far from the 
thoughts of young Bullard, when 22 years ago as a naval 
lieutenant, fresh from Spanish American war service, he 
was first attracted by wireless. During his student days 
at Annapolis, electricity and electrical engineering inter- 
ested him. These studies he carried on further, following 
graduation. He soon became known as one of the “elec- 
trical sharps” of the navy. 

Wireless appealed to him, both as an electrical engineer 
and as a military officer. With his knowledge of elec- 
tricity the military possibilities that lay in radio were 
readily apparent. So he threw himself into the subject. 

He is now Director of the Navy Communications Ser- 
vice, and was the first superintendent of radio service from 
1912 to 1916, since enlarged to embrace all forms of com- 
munication activities. In that capacity he is head of one 
of the most extensive radio services in the world. More 
than 140 shore stations, eighty radio compass stations, five 
transoceanic stations and five air stations are under his 
administrative direction, in addition to the radio installa- 
tion on all Navy department vessels. 

Born in Media, Pa., December 6, 1866, he is not yet 55 
years old. In 1882 he was appointed a naval cadet from 
the sixth Pennsylvania district. He completed his four 
years’ course in June, 1886, and on July 1, that year, was 
commissioned an ensign. He returned to the Naval Aca- 
demy for four different tours of duty as a member of the 
faculty. Physics, chemistry and electrical engineering 
were the subjects he taught. In 1896 he was promoted 
to lieutenant, junior grade; three years later he was made 
a lieutenant and on January 1, 1905, was appointed a lieu- 
tenant-commander. February 1, 1907, he was again pro- 
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moted, this time to commander. On October 1, 1912, he 
was made a captain and it was then he became associated 
with the navy’s newly organized radio communication 
service. In 1918 he was promoted to rear admiral, the 
position he still holds. 

He originated and for a period of four years from 
1907 to 1912 was head of the new department of electrical 
engineering at the Naval Academy. Scores of young 
naval officers owe their knowledge of electrical engineer- 
ing and fondness for the science to the Bullard inspira- 
tion, and his text ‘““The Naval Electrical Text Book” is 
the standard in the course of Electrical Engineering. 

But in the navy, no matter what may be the scientific 
attainment of an officer, he has to perform the routine 
duties of the service. Hence, Rear Admiral Bullard has 
more than eighteen years of sea service to his credit, his 
last command before coming ashore being in the World 
War as commander of U. S. Naval forces in the Eastern 
Mediterranean and charged with accomplishing the naval 
terms of the armistice with Austria Hungary. Under his 
command certain Austria-Hungary battleships were taken 
over by the American forces. He further participated in 
the first allied commission to investigate conditions in 
Fiume. 

In 1899, the year following the Spanish-American War, 
Marconi brought to this country from Italy three sets 
of his wonderful new wireless apparatus, the immediate 
purpose being to use them in reporting the International 
yacht races that year. The Navy Department appointed 
a commision to observe and report on the working of 
the system. Following the report of this body, the Navy 
placed the battleship Massachusetts, the armored cruiser 
New York, and-the torpedo boat Porter at the disposal 
of Marconi for further experiments. A shore station 
was established near New York, the first in America. The 
three vessels were the first of Uncle Sam’s navy so 
equipped. Thus began the navy radio service. 

The growth and development has been remarkable. No 
part of the Atlantic or Pacific Ocean is too far away to 
be out of reach of a radiogram from an American naval 
shore station. In fact during the World War, it was 
possible for Washington to keep in constant communica- 
tion with its forces abroad through radio from the pow- 
erful New Brunswick station, equipped with the new 
Alexanderson high frequency alternator. America’s 
armistice terms were sent to General Pershing through 
this station. 


The organization of naval radio records both a growth ~ 


and a develooment of a service and an executive of de- 
monstrated achievements. 


Amateur Spark and C. W. Transmission 


(Continued from page 12) 


declared exorbitant, and in many cases the situation has 
resulted in a deadlock, the result being that the amateur 
has had to be content with a spark coil, or no transmitting 
set at all. The other phase of the question, that of inter- 
ference on neighboring telephone lines, is a common oc- 
currence and one which has caused no end of hard words 
by neighbors and the telephone company concerned. 

While not vital to the operation of the offending sta- 
tion, such occurrences certainly do not add to the peace 
of mind of the operator. . 

With a C. W. set, however, unless the set is of unusually 
high power, the pull on the service lines is so small as 
to make connection on the regular house service lines 
entirely feasible and safe, and consequently no separate 
service is necessary or required. Neither is there any 
danger of overloading the antenna. 

Unless the set is of very high power as amateur sets 
go, the difficulty is liable to be in the other direction, in 
that the capacity of the antenna system might be so 


great as to absorb energy faster than the set could supply 
it. The result of such condition would be that the set 
would not oscillate. Here, again, the rule that transmit- 
ters and antenna systems should be designed for each other 
still holds good. In the case of C. W. transmission, how- 
ever, the matter is more favorable to the amateur field, 
in that a smaller antenna system, involving less expendi- 
ture of money for erection and upkeep, will answer every 
requirement of successful transmission. 

In view of the fact that practically all of the energy 
of a C. W. transmitter is radiated on one wave length, 
a set of such characteristics of small power will usually 
accomplish as much at the receiver as a spark transmitter 
of many times the power, making a C. W. transmitter a 
comparatively inexpensive, safe and wonderful method 
of communication. And so far as interference on neigh- 
boring telephone lines by a C. W. set is concerned, it’s 
like the case of the farmer at the circus menagerie when 
he first saw a giraffe—‘Hec, there ain’t no such animal.” 
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Two New Vacuum Tubes 


By Pierre H. Boucheron 


(THE vacuum tube as we know it today has rightly 

’ earned for itself the name, “An Electrical Acro- 
bat.” Indeed, speaking from a radio point of view, it 
has become what the Aladdin Lamp is reputed to have 
been to.a certain mythological character. Considering 
the comparative short time in which it has emerged from 
the laboratory of scientists to its present position in the 
art of professional and amateur radio communication, it 
is hardly necessary to make further prophesies as to its 
future. Its past performance has already proclaimed 
it the modern wonder machine, and one recalls the rather 
startling announcement made recently of a New Jersey 


To the left is shown the grid and filament 
set-up; in the center is the plate and its supports, while to the right is 


Three views of the new tubes. 


The detector and amplifier tubes are alike in 
appearance 


shown the actual tube. 


amateur radiophone having been heard clear across the 
Atlantic to Scotland. 

With this'in mind, it is, therefore, not strange that 
amateur radio should have been considered so important 
a factor in the development of the art as to set to work 
the brains and equipment of the greatest organization of 
its kind, in the task of developing two unusual tubes: one 
specially designed and adapted for amateur radiotele- 
graph signal detection, and the other to the equally im- 
portant task of radio and tone frequency amplification. 


Tue Detector TUBE 

The first of these tubes, which by the way travels 
under the rather expressive name of Radiotron, is known 
primarily as a detector and secondarily as an amplifier 
and is designated as the U.V.-200. It is a supersensitive 
tube having the desirable feature of operating from one 
standard 22-volt plate battery. Since economy is an im- 
portant factor to the amateur, this single battery opera- 
tion eliminates one of the most frequent objections to 
other types of tubes, some of which require from three 
to five standard plate batteries before the necessary plate 
voltage is attained. 

Incidentally, this detector has not only been found to 
be an exceptional spark signal receptor, but it is also an 
excellent tone frequency amplifier, and therefore proves 
of great value for the magnification of the usual tele- 
phone current in vacuum tube receiving circuits. It has 
also been found to give very good results when used with 
any standard amateur regenerative circuit. — 


A Recent TEst re - 


A recent test in New York City performed by a well- 
known amateur furnishes some rather interesting in- 
formation concerning some of the operating characteristics 
of this detector. The experiment was performed with a 
standard amateur receiving set ranging from 150 to 1000 
meters in wave length. 


A number of tubes were taken and tested in sequence, 
in order to determine their constancy of function. In this 
case it was very evident that all gave equal signal in- 
tensity and were better in detection than any other tubes, 
providing, of course, that both the filament and _ plate 
potentials were properly adjusted, that is to say in ac- 
cordance with existing practice and instruction. 

Although Radiotrons are much: better detectors than 
many other types on the market today, even during the 
early hours of their life, it has been observed that their 
sensitiveness seems to increase with the operating life 
of the tube. 


»¢ 


OPERATION AS DETECTOR bee F 


In figure 1 we are shown one form of regenerative 
circuit particularly adapted for amateur use. For future 
work it would perhaps prove a wise plan to copy or pre- 
serve this as well as the other hookups referred to in this 
article. 

There are some experimenters who prefer a variable 
grid condenser, finding it advantageous in regenerative 
circuits. However, when the Radiotron detector tube is 


-used for detection a fixed grid condenser of approxi- 


mately .00025 mfd. should be inserted in series with the 
grid and the upper leg of the secondary coil L-2. Across 
this grid condenser a grid leak R-1 is connected as shown 
in figure 1. 

In connection with grid leaks the following should be 
borne in mind. Although tests show that in most cases 
the proper “leak resistance” for use with the U.V.-200 
type Radiotron is in the neighborhood of 14 megohm 


1a volrs 


Figure 1—One form of regenerative circuit 


(500,000 ohms.) this is not always the correct value for 
all circuits. This is due to a number of conditions met 
with in standard receiving circuits and these conditions 
govern the proper value of grid leak resistance. For in- 
stance, the leakage which may occur through the insula- 
tion of the receiving apparatus plays an important part 
in the choosing of grid resistances. 

As a matter of fact, resistance of from 14 to 3 megohms 
have been found by experiment to be of advantage. Thus 
it will be seen that in order to secure best results with any 
vacuum tube detector.the amateur should have a small 
assortment of.grid leaks at his disposal ranging, let us 
say, from 14 to 3 megohms. Of course, these are not abso- 
lutely necessary, but for purposes of experimentation this 
scheme will be found useful. The proper use of these 
leaks gives stability to tube circuits and they often in- 
crease the signal audibility considerably. Incidentally it 
is well to remember that a standard grid leak of a defi- 
nite and stated resistance proves tmost:teliable in the: 
long run and eliminates guess work. rif iglorn 


CASCADE AMPLIFICATION 


The detector and two-stage amplifier in radio reception 
has of late become very popular-with amateurs and ex- 
perimenters. Such amplification is, in fact, particularly 
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suited and desirable for radiotelephony, otherwise one 
cannot expect long distance work. 

In this type of circuit the Radiotron detector tube has 
given excellent results. Figure 2 shows three of these 
tubes in use; one as a detector and two as amplifiers. As 
will be seen, the circuit is a regenerative one and the two 
stages of amplification are at tone frequency. 

Figure 2 shows an “A” battery potentiometer which is 
of a special type having from 50 to 200 ohms. in resist- 
ance for close variation of the plate voltage of the first 
or detector tube, but a tapped “B” battery will give good 
enough results for average working. The plate circuit 
of the detector tube should be tapped at some point on 
the “B” cell, giving a plate voltage lying between 16 and 
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Figure 2—Detector and two-stage amplifier circuit 


22% volts. Usually the plate circuits of the two amplify- 


ing tubes can be connected to the full voltage of the “B” 9] 
The circuit is of unusual simplicity and is well 


cell. 
adapted to general communication. In the event that 
U.V.-200 is used as a detector and several stages of Radio- 
tron U.V.-201 as an amplifier, the whole set can be 
worked from two “B” batteries. The plate connection 
of U.V.-200 should then be tapped at 16 to 22'™% volts, 
and the full voltage of the two batteries applied to the 
amplifier, U.V.-201. 


THe AMPLIFIER TUBE 


The second tube dealt with in this article is of the 
pliotron type and has been designed specially for ama- 
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Figure 3—Detector and one-stage amplifier circuit 


teur and experimental radio stations; it is designated as 
the U.V.-201. In the design of this unusual tube the re- 
quirements of complex amplifying circuits has been taken 
into account with the result that this type possesses rigid 
operating characteristics. It will magnify radio and tone 
frequency currents in radio receiving sets, and can be 
shifted from one socket to another in a cascade arrange- 
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ment without loss of signal audibility. In cascade radio 
frequency amplifying circuits the U.V.-201 can be ad- 
justed to magnify without distortion. The use of such 
circuits has of late been desired by amateurs seeking long 
distance communication on short wave lengths—that is, 
200 meters or less. 

Although the detector tube U.V-200 previously men- 
tioned is in itself a good tone frequency amplifier, it does 
not give the “power” amplifications which may be obtained 
with the amplifier tube U.V.-201, therefore, for devices 
requiring a considerable amount of energy, such as loud 
speaking telephones, etc., this special amplifier tube proves 
of great value and is, of course, preferable. 

In figure 3 we have a detector and one-stage ampli- 
fler circuit where either the gas content detector or the 
pliotron amplifier tube may be used for detection and 


where the pliotron amplifier is used for one step of tone. 


frequency amplification. 


RESISTANCE COUPLED AMPLIFIER CIRCUIT 


Figure 4 illustrates a resistance-coupled amplification 
circuit in which there are three stages of radio frequency 
amplification, the fourth tube being used as a detector, 
while the tone frequency output of the detector tube is in 
turn amplified by two additional tubes in cascade. 

For radio frequency amplification R-1 represents a 
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Figure 4—Diagram of a resistance-coupled amplifier circuit 


coupling resistance of 14 megohm, R-2 indicates a grid 
leak of approximately 2 megohms. P-1 and P-2 are 
suitable intervalve tone frequency transformers. A is a 
6-volt storage battery of suitable ampere hour capacity, 
and B a plate battery providing from 40 to 100 volts for 
the plate. If a single filament rheostat such as R-4 is 
employed to control the filament current of all the tubes, 
the precaution should be taken to secure a rheostat of 
suitable current carrying capacity, allowing approximately 
1 ampere for each tube. 

There are, of course, numerous other circuits in which 
these tubes may be used with marked results. The four 
circuits given in this article may prove suggestive and of 
practical value to the experimenter. 


SoME INTERESTING OPERATING DATA 


Now that the more general facts concerning these 
highly developed and effective tubes have been presented 
it is perhaps not untimely that amateurs should be in- 
terested in their operating characteristics. It is therefore, 
presented in an easily accessible manner in figure 5. 


FIGURE 5—TECHNICAL DATA ON THE NEW AMATEUR VACUUM TUBES 


Filament| Filament| Plate Grid Grid Amplification| Life in 

Type Current| Voltage| Voltage| Leak | Condenser Impedance Constant Hours 
Amateur Soft De-| 1 to 1.1 ah 18 to- | 0.5 meg. |.0005 mfd.} 3000-5000 ohms 1000 
tector and Ampli-| amp. Fe Ne average 

fier Tube 

Amateur and Com-| 1 amp. 5\V 40 V_ | 0.5 to 2 {75 to 1000/15000 to 25000 ohms} 6.5 to 8 1000 
mercial Hard De-| or 6% normal | megohm| micro- at 40 volts. at 40 v. average 
tector and Ampli- 100 V mfds. {10000 to 15000 ohms} 8 to 10 at 

fier max. | at 100 volts. 100 v. 
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Radio Telephony Systems Employing 
_ Thermionic Vacuum Tubes 


By John Scott Taggart 


Editor’s Note: 
vacuum tubes by the writer. 


This article contains a portion of the matter embodied in a complete volume on 
The volume will very shortly be published. 


(Continued from January WIRELESS AGE) 


IGURE 4 illustrates a wireless modulation system 
capable of giving very good results. The output cir- 

cuit of the oscillator could be induced by means of the 
transformer L, L, into the intermediary circuit L, C L, 
the coil L., being either connected across the grid and fila- 
ment of the amplifying tube or coupled loosely to a coil Ly, 
which represents the input circuit of the amplifier. Leak- 
age will occur through the tube and the extent of this 

c 


Figure 4—Circuit of a modulation system giving good results 


leakage will depend upon the grid potential of the tube. 
If this potential be highly negative no leakage will occur, 
but if 1t becomes relatively positive a large amount of 
energy will be deflected by the tube and will be dissipated 
on the plate. A resistance may, if desired, be included 
in the plate circuit of the tube in the position indicated 
by the letter R. This resistance improves articulation 
and will help to dissipate the diverted current. The 
microphone, it will be noticed, is supplied with current 
from the same source that heats the filament of the 
absorbing vacuum tube. Instead of using one tube, two 


tubes may be employed, or a tube employing two plates 
and one filament. These modifications become very im- 
portant when using later systems of modulation and 
will be discussed then. 

A practical circuit employing the arrangement of 
figure 4 is shown in figure 5. The vacuum tube V, is 
used to produce oscillations in a plate oscillatory circuit 
L, C, in the usual manner. The inductance L, is coupled 
in a variable manner to an inductance L,, which may, if 
desired, be tuned by connecting a variable condenser in 
parallel with it. This latter circuit constitutes the input 
side of the amplifier tube V, and energy is diverted from 
this imput circuit through the dissipation tube V,, whose 
grid potential is varied by the microphone M through the 
step-up transformer. The potentials across L, will be 
modified on account of the leakage through V, and the 
modulated potentials applied to the grid of V, will be 
amplified and produce modulated oscillations in the aerial 
circuit. This arrangement gives good speech. As in all 
cases, the grid potential of V, may be made negative if 


desired. The potential of the grid of the am- 
plifier V, is shown negative and is obtained 
by utilizing the potential drop across the grid 
leak of the oscillator V,. If the grid of V, is 


Figure 6—Fundamental circuit of a separately excited amplifier system 


to be negative a portion of the same grid leak may also be 
utilized in this case. Many variations of this circuit are 


‘possible and it is not proposed to give further examples. 


Figure 5—A modulation system using three tubes 
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It must be understood that the system will work no mat- 
ter what the source of primary oscillations. Some form 
of vacuum tube generating circuit is, however, to be re- 
commended on account of the purity of the oscillations 
produced. 


We now come to a separately excited amplifier circuit 
in which the output of the amplifier tube is varied micro- 
phonically. There are various ways of doing this, one 
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Figure 7—Graph showing the plate current curve 
of them consists in varying the normal operating grid 
voltage by means of a microphone. The fundamental 
circuit is shown in figure 6. The source of oscillations 
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is in the grid circuit of an amplifying tube V,. In the 
grid circuit is also included a source of electromotive 
force B® which gives the grid a high negative potential, 
a secondary T., of a microphone transformer T, T, is 
also included in the grid circuit. The action of this 
arrangement will best be understood by reference to fig- 
ure 7, which shows the plate current curve of a three 


7. 
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Figure 8—System of modulation in which the oscillatory 
output is proportioned to the microphonic potentials 


electrode vacuum tube (curve ABC). This plate cur- 
rent curve should preferably lie completely to the left 
of the vertical line through zero grid ‘volts and this will 
be the case when the plate voltage is high. 

Let us consider that we are operating the tube at a 
point A on its characteristic curve; that is to say, at a 
negative potential well to the left of the point B. Let 
us consider, moreover, that the high frequency oscilla- 
tions are of amplitude V and during their positive half 
cycles cause the grid potential to move from A to about 
B...Obviously under normal conditions no current. will 


“4 \é 


100.00 
JUNO 


S00000 
a 
HON 


/ Oa 


* ih 


FEBRUARY, 1921 


and a practical circuit employing this arrangement is 
given in figure 8. 

The tube V, is the master oscillator whose frequency 
is tuned by means of the condenser C, connected across 
the inductance L, in the plate circuit. This latter in- 
ductance is coupled to an aperiodic coil L, in an adjust- 
able manner. A suitable negative potential for the grid 
of the amplifier tube is obtained by means of a tapping 
off the grid leak R in the grid circuit of the oscillating 


Figure 9—Diagram showing tube used as an amplifier with a separately 
excited grid circuit 


tube V,. The microphone and microphone transformer 
are also connected so as to vary the grid “base-line” of 
the tube V,. A condenser C, may be connected across 
the secondary of the transformer in order to by-pass 
the high frequency potentials. A coupling between L, 
and L, is adjusted to give the best results.- As shown 
in previous circuits the same source of plate voltage 
is used for both the oscillating and the amplifying 
vacuum tubes. The latter tube will usually be of larger 
dimensions than the master oscillator or if desired; several 
tubes may be connected in parallel to obtain the necessary 
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Figure 10—Circuit of system with power for long distance work 


be produced in the output circuit of V, since the grid 
potential never reaches a sufficiently high value to pro- 
duce any such current. If, however, we were to decrease 
the value of B, or in other words, move the normal 
operating or grid “base-line” potential, the positive half 
oscillations will cause the grid potentials to move up 
the steep portion of the characteristic curve and the oscil- 
latory output of the tube V, will depend on the amount 
of the curve utilized. The maximum output will be at- 
tained when the high frequency oscillations vary the 
plate current between its minimum and saturation values. 
Now by utilizing the microphone potentials produced in 
T, we are able to vary the normal grid “base-line” po- 
tential and so move the operating point between A and 
B. The oscillatory output will consequently be propor- 
tional to the microphonic potentials. This is exactly 
what we desire to obtain—good articulation. This system 
of modulation gives very good speech in actual practice 


power. It is to be noted in all these separately excited 
amplifier circuits that the aerial circuit must be accu- 
rately tuned to the same wave length as the oscillator. 
This perhaps makes it a little more difficult for these 
circuits to be rapidly tuned to different wave lengths, 
but the disadvantage is of no great importance since most 
stations work on a fixed wave length which is rarely 
changed. When the master oscillator has been set to the 
given wave length which incidentally is independent of 
the aerial system, the latter circuit may be correctly 
tuned by altering the adjustments until the maximum 
antenna current is registered by the aerial ammeter. It 


is to be noted that this class of circuit does not radiate’ 


when not actually speaking, a very distinct advantage. 
The plate current of the amplifier tube is normally almost 
zero, but rises to high value when speaking. into’ the 
microphone. By eliminating the carrier wave, when not 
speaking less power is wasted and less interference is 
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caused than when the ordinary arrangement is employed. 

Our next type of circuit consists of a three electrode 
tube used as an amplifier with a separately excited grid 
circuit, figure 9, the exciting source being preferably a 
vacuum tube oscillator. The plate voltage is supplied by 
means of a microphone transformer T, T,. When not 
speaking the plate voltage is zero, consequently no oscil- 
latory current is produced in L although the grid po- 
tential of the tube V,, is being altered at high frequency 
by means of the oscillator V,.. When M is spoken into 
however, the plate of V, becomes positive to an extent 
depending upon the potentials supplied by the trans- 
former. Since the oscillatory current in L will be di- 
rectly proportional to the voltage of the plate, we see 
that the waves radiated from the aerial will be modu- 
lated in accordance with the microphone potentials. It 
is to be noticed that the microphone transformer is now 
supplying all the energy for transmission as well as act- 
ing as a modulating device. No energy is thus being 
wasted when not speaking and no radiation occurs. A\l- 
though this would appear to be a very useful circuit, the 
speech obtainable is not as good as in certain other 
systems. In the figure we have shown a source of electro- 
motive force included in the grid circuit of V., this 
electromotive force is desirable, but not essential. We 
have also shown a source of electromotive force H which 
may be omitted altogether, but when added to give the 
plate a small steady potential produces better results. If 
H be of a high value, say, half the emf. which would 
produce saturation of the tube V., the action of the cir- 
cuit becomes rather different. There will normally be a 
steady stream of waves radiated. When speech is being 
transmitted the potentials across T, being positive and 
negativé will alternately add themselves to, or subtract 
themselves from, the battery or source H, thus the plate 
voltage of V, will be varied perhaps between zero and 
twice the voltage of H. The oscillatory output will con- 
sequently be modulated between zero and twice the nor- 
mal value, 
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When H is omitted it will clearly be seen that it is only 
the positive half cycles produced in T, which supply the 
power. This power in the case of an average micro- 
phone transformer is in the neighborhood of 0.12 watts 
and is thus practically useless for ordinary work. We 
can, however, amplify the microphone potentials and 
connect the output circuit of the amplifier in place of the 
winding T,, any desired power may in this way be ob- 
tained. A practical circuit carrying these ideas into ef- 
fect is shown in figure 10. The tube V, obtains its plate 
voltage from the battery or dynamo H, the oscillations 
produced in L, C, being passed on to the grid circuit L, 
of the amplifier tube V,. The grid potential of V, is 
maintained at a negative value in the usual manner. The 
main power is supplied by means of a vacuum tube V,, 
which is also fed from H. The output transformer 
T; T, has its secondary T, arranged so that the potentials 
across it are connected to the plate of the tube V,. Ii 
desired, the mircophone transformer could be connected 
across the grid circuit of V,, but in the figure the author 
has shown the use of a preliminary amplifying tube V, 
also fed from the battery H. Sufficient power for long 
distance working could be obtained by the use of circuits 
of this nature. 

If we are proposing to use the arrangement without 
the addition of a separate steady source of plate voltage 
for V, it will be desirable to give the grids of the tubes 
VY, and V, a negative potential, otherwise half the out- 
put of T; T, will not be used since it would tend to give 
the plate of V, a negative potential. The negative po- 
tentials for the grids V, V, may be obtained by con- 
necting the foot of T, and the foot of T, to a point ‘on 
the resistance R. If we desire to have steady voltage in 
the plate circuit of V, we could either use a separate 
source of emf. or use the battery or dynamo H. A little 
consideration will show that this can be done by con- 
necting the foot of T, not to the earth as shown, but to 
the positive terminal of H. 

(To be continued in March) 


Self-Cooled Quenched Gap 


A 2UENCHED spark gap which is light in weight and 

relatively cheap to manufacture has been developed 
by Henry E. Hallborg. This gap has no fan or blower 
protective devices, auxiliary leads or switches, is self- 
contained, and has nothing inflammable in its construc- 
tion. 
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an insulating gasket as applied to a unit. Figure 4 is a 
perspective view of another of the radiating units. _ Fig- 
ure 5 is an enlarged section of a portion of the device 
shown in figure 1, and figure 61s an end view of the de- 
vice. ’ 
Extending between the end supports secured to the base 
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Figure 1—Side view of the quenched spark gap 


Figure 1 is a side view of the device, some parts being 
shown in section. Figure 2 is a perspective view of one 
of the radiating units. Figure 3 is a face view showing 


is a pair of micarta rods 3, while at the top of the up- 
rights is a frame. , In figure 5, it will be seen that the 
device is made up of a series of units, these units con- 
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sisting of a circular copper disk 5, having a comparatively 
deep recess 6 on one face and a relatively shallow recess 
7 on the opposite face. The face having the recess 7 is 
further recessed to provide room for a chemically pure 
silver disk whose edges are slightly machined away, as 
shown at 8. This silver disk is soldered to the body por- 
tion 5 with a semi-hard solder made by increasing the 
lead content of ordinary solder to raise its melting point. 
The object of this procedure is to avoid heating the silver 
during manufacture to a temperature at which it will 
absorb impurities, as would be the case with silver solder 
or hard solder. A further reason is to insure a melting 
temperature of the solder well above that resulting from 
heating when the spark is in-actual operation. Half of 
the units have segmental rims. The units are assembled 
in pairs back to back, one without the rim and one with 
the rim, as shown in the drawing. When assembled the 
openings formed by the registering recesses 6 allow free 
air circulation between each pair of sparking surfaces, 
and make the internal walls of the air chamber thus form- 
ed effective in radiating the heat due to the spark. 


S1GUe 2 
Detailed views of the radiating units 


Each unit has two radiating vanes. 


Obviously any 
number of these may be provided as long as the total 
radiating surface provided is enough not to dissipate more 
than 5 watts per square inch. The object of keeping the 
outside diameter of the units small is to more nearly equal- 
ize the temperature between the bottoms and tops of the 
radiating vanes, since metal radiates heat faster at the 


higher temperature. This is the reason for the length of 
the gap and the comparatively small diameter of the units. 
The annular space 7 between the units is made shallow in 
order to inclose a minimum amount of air in the sparking 
chamber. This construction permits of the use of a mica 
gasket 11, or some other mechanically strong, but only 
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semi-airtight gasket, without impairing the tone due to 
the air leakage. The air in the chamber is consumed more 
rapidly than it can leak in sufficient quantities to impair 
the tone. The gaskets 11 are retained in position and 
alignment by pins spaced 120 apart. This permits of 
rapid assembling and disassembling of the units without 
disturbing the individual gasket alignment. 

The micarta rods support the plates and furnish tem- 
porary alignment. The plates when assembled are clamp- 
ed by means of a clamping screw between the heads. This 
affords a construction which holds the plates securely, 
and yet which permits the device to be readily taken apart 
for inspection or repair. 

The operation of the gap differs from the usual type 
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Sectional and end view of the spark gap 


of gap, in that the quenching of the spark is more rapid, 
resulting in lower current in the gap circuit and lower 
energy losses in this circuit. The coupling between the 
antenna and gap circuits can therefore be made closer 
with a corresponding increase in energy input to the 
antenna. The spark gap spacing is so chosen that the 
resistance of the gap is at its maximum or near this maxi- 
mum. This maximum value of spark resistance had been 
found to vary with the diameters of the sparking surfaces 
and has a critical.value for each. The spacing is so 
selected that increase or decrease of sparking distance 
causes a drop in gap resistance, other conditions being 
the same. 


A C.W. Transmitting Circuit 


|? is a well-known principle of physics that if a charged 

condenser be discharged through an inductive circuit, 
such discharge will, under certain conditions of adjust- 
ment, be oscillatory in nature and of a period determined 
by the electrical constants of the circuit. The amplitude 
of the discharge current wave will be of successively de- 
creasing value, due to the damping of the circuit. If in- 
crements of enérgy are added to the circuit in synchron- 
ism with its natural oscillations it is possible to neutralize 
the damping of the circuit or prevent the diminution in 
amplitude of succeeding waves. This will produce an 
undamped train of oscillations ; that is, an alternating cur- 
rent of constant amplitude and a frequency depending 
Boe the electrical constants of the oscillatory circuit will 

ow. 

If the grid electrode be made increasingly negative, the 

plate electrode will become increasingly positive and con- 


versely, if the grid electrode be made decreasingly nega- 
tive, the plate electrode will become decreasingly positive. 
In each instance the change in anode potential will be 
greater in amplitude than the change in the grid potential. 
Ralph Hartley makes use of this principle by connecting 
the grid and anode to the opposite terminals of a con- 
denser in an oscillatory circuit, so that any change in the 
charge on the condenser will be productive of a current 
flow in the vacuum tube repeater, which will be of the 
proper direction to increase the amplitude of the current 
momentarily flowing in the oscillatory circuit, thus pre- 
venting the damping of the oscillations which would 
otherwise occur. 

A circuit arrangement for producing the result is shown 
in the accompanying drawing in which the condenser and 
inductances 1 and 2 comprise a circuit electrically tuned to . 
give oscillations of the desired frequency. The grid is 
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connected to one terminal of the condenser through a 
polarizing battery 3, while the anode is connected to the 
opposite terminal of the condenser through the “B” bat- 
tery. The cathode is heated to incandescence by means of 
a battery and is connected to a point midway between the 
two terminals of the condenser. An inductance may, as 
shown, be associated with one of the inductances 1 and 2. 

To understand the operation of the circuit consider the 
condenser to be charged in such a way that the terminal 
4 is positive and the terminal 5 is negative, and that the 
filament battery is of such a value as to maintain the grid 
always negative with respect to the cathode. The presence 
of a positive charge, therefore, on terminal 4 will tend to 
decrease the normal negative charge of the grid which 
will have the effect of lessening the electrical obstruction 
which the grid charge offers to the thermionic stream 
flowing between cathode and anode. The reduction in 
this obstruction acts in effect like a lowering of the resist- 
ance of the path of the thermionic space current and de- 
creases the positive potential of the anode with respect to 
the cathode. This decrease in positive potential will be 
greater in magnitude than the change in voltage on the 
grid which is due to the amplifying effect of the vacuum 
tube. Therefore, there will be an increase in the negative 
charge on the terminal 5 of the condenser, which will be 
in phase with the voltage of the oscillations in the oscilla- 
tory circuit and this energy will be added to the energy 
of the latter. 
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Upon the reversal of current in the oscillatory circuit 
the opposite action takes place, namely, the terminal 4 
now being negative, the grid will become more negative, 
thereby raising the positive potential of the anode and 
adding to the energy of the current flowing from the ter- 
minal 5 to the terminal 4 through the inductances 1 and 2, 
thus oscillatory currents of a frequency which will be 


Figure 1—Diagram of the C. W. transmitting system 


dependent upon the constants of the condenser and the 
inductances will be set up in the circuit. Such oscilla- 
tions will be of constant amplitude, due to the increments 
of energy supplied by the vacuum tube and an undamped 
electro-motive force will be developed between terminals 
4 and 5 which may be employed for radio telegraphic or 
telephonic transmission. 


A Tube Transmitter Using Two Aerials 


[! IS a well known fact that if oscillations of a pre- 

determined phase are maintained in a number of 
transmitting aerials spaced apart at distances which are 
a considerable proportion of the wave length, very useful 
directional effects will be obtained. For instance, if oscil- 
lations of the same intensity and phase are maintained in 
two aerials spaced apart a half wave length, the system 
radiates powerfully in the direction at right angles to the 
line between the two aerials and not at all in the direction 
of this line. If, however, the oscillations maintained in 
the two aerials are of equal intensity and opposite in phase, 
then the radiation is most powerful in the direction of 
the line joining the aerials and zero in the direction 


Figure 1—Circuit of the tube transmitter using two aerials 


at right angles. If oscillations of equal intensity and hav- 
ing a phase difference of 90 degrees are maintained in 
two aerials spaced apart a quarter wave length, the radia- 
tion is a maximum in one direction of the line joining 
the two aerials and zero in the opposite direction. By 
combining a number of spaced aerials, which may be 
either of the directional or non-directional type, and con- 
trolling the oscillations in them a variety of useful effects 
can be obtained. 

Oscillations conveyed to the spaced aerials by circuits 
comprised of parallel wires properly arranged can be sup- 
plied from a central oscillation generator, such as a single 


or multi-phase alternator, an arc or a thermionic oscilla- 
tion valve. Such a system, however, is liable to be in- 
efficient owing to the losses in the conveying circuits. 

Mr. C. S. Franklin, of London, provides each of the 
aerials of a system with an oscillation generator of the 
three-element thermionic type, power being supplied to 
each generator from some common source. ‘The fre- 
quency of each generator is controlled from a central in- 
dependent generator, the oscillations of which are led 
to the grid circuits of all the generators coupled to the 
aerials so as to control the frequency and phase therein. 

This is illustrated in the accompanying drawing as 
applied to two aerials A’, A’, at any desired fraction of 
a wave length apart. 

The oscillations in the two aerials are generated by 
valves V1, V?, respectively, the power being supplied by 
a dynamo and conveyed to each valve by wires P?, P?. 
This is, however, a matter of convenience since each valve 
may have its own independent source of power. 

CV is a control valve of relatively smaller power and 


‘situated at some convenient place, preferably equidistant 


from the two aerials. This control valve is arranged to 
generate oscillations of the desired frequency. 

A coil in the anode circuit of the control valve is 
coupled to coils N*, N*, connected through tuning con- 
densers F1, F?, to lines L?, L?, which convey the oscilla- 
tions from the control valve to transformers, the sec- 
ondaries of which are connected to the grids of the valves 
V1, V?, and control the frequency and phase of the oscilla- 
tions generated by them. 

The frequency is determined by the valve CV and the 
phases by the tuning of the circuits comprising the 
primaries of the transformers, the lines L*, L’, the con- 
densers F1, F?, and the coils N?, N?, respectively. The 
phases may also be controlled by the tuning of the aerials 
Pet 

It is necessary to arrange the twin leads of L* and L? 
so that the waves radiated by A’ and A® affect them 
equally and produce no reaction effect on the valves V’, 
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Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 


An Efficient Vanometst for the Amateur 


[ v= built nearly everything known 

to the art of radio, but the thing 
that nearly stumped me was a vario- 
meter. 

You know just about how handy 
they are when you wish to try out 
that new circuit that 2 XYZ has been 
hearing Mars with. ... Well, so did 
I, but when I started to make it! Oh 
boy!!! Of course, it’s a cinch, if 
you're ‘not fussy, to take two short 
lengths* of mailing tube, but ['m not 
that kind of a “Flam.” I’ve built a 
variometer that would delight your 
heart if you owned it, so I say to you: 
“Go ‘thou and do likewise!” for 
if you follow instructions closely, you 
will have a mighty handsome and ef- 
ficient instrument. 

The first ‘requisite “is the “case.” “IT 
you are handy with tools, build it by 
all means. If not, a cabinet-maker 
will charge you about $5 for the job. 
The inside dimensions are 7 inches by 
7 inches. The stock should be ¥% inch 


mahogany and, strange as it may seem, ° 


is not much more expensive than sub- 
stitutes. The bottom of the case 
should extend about % inch on all 
sides and should be planed or rounded 
off. The front of the cabinet should 
be left open and rabbetted to receive 
the hard rubber face plate. The case 
should be finished as neatly as possible ; 
being first stained, then varnished and 
rubbed down several times with pumice 
stone and water, and finally with rot- 
ten stone and oil. Figure 1 gives a 
good idea of the completed cabinet. 

Variometer coils wound on sections 
of perfect spheres are much more ef- 
ficient than those wound on flat tubes. 
We cannot make a section of a sphere, 
hollow inside and with a thin wall al- 
lowing another sphere to rotate within 
it, without a lathe, but the Rand-Mc- 
Nally Co. manufacture a beautiful little 
globe which rotates on a wire base for 
Johnny in his study of “jography” 
and best of all it sells for 50 cents. 
Purchase two of them; cut off the tops 
and bottoms at the third line of lati- 
_ tude north and south of the equator 
and, behold, you have two cores for 
the outside and inside coils. 

The inside core, of course, must be 
smaller than the outside and this is 
accomplished by removing a narrow 
strip, after which the ends may be 
overlapped and the core placed within 
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the outside coil. The core should now 
be spread open and the ends fastened 
together with adhesive paper tape. In 
winding the inner coil, the spool con- 
taining the wire is placed on an axle 
on which it may freely rotate; one 
end of the wire is secured at the out- 
side end of the core which is then 
rotated, causing an even winding. 
Wind very nearly to the “equator ;” 
fasten the wire and cut it. Then com- 


mence at the outer, opposite end and 
connecting the two 


wind backwards, 


coils should be wound with equal 
quantities of No. 22 double silk 
covered wire and care should be taken 
to see that they are wound in the same 
direction. 

The next thing that requires atten- 
tion is the face plate, which should be 
of '% inch, well polished, hard rubber. 
See figure 2 for dimensions. The hard 
rubber knob used for rotating the inner 
coil can be purchased from any radio 
supply house. A 3/16 inch brass rod 
about 8 inches long should be secured 
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Figure 2 
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‘igure 4 


Detailed and assembled views of the variometer for amateur use 


windings at the. center. If any other 
method is attempted, it will be found 
that the wire cannot be held in posi- 
tion on the core. Before attempting 
the winding, a ‘‘rim” must be fastened 
to the outside edges of both coils to 
hold the wire in place; this may be 
built up of narrow strips of paper 
binding tape commonly used on bun- 
dles nowadays instead of twine. Both 


22. 


and threaded throughout its entire 
length. To this shaft the indicating ~ 
dial and inner, rotating coil are 
fastened. The outer coil is secured 
to the face plate by a wooden bridge 
as shown in figure 3. 

The two coils should now be con- 
nected by flexible cord or Litzen- 
draht wire in such a manner that the 
winding continues throughout, in the 


a 
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same direction, and care should be 
taken that the connection is suf- 
ficiently long to allow the. inner coil 
to rotate 180 degrees without undue 
strain. A strip of spring brass can 
be fastened to the shaft by solder 
in such a manner as to insure the 
ie ae of the adjustment, or it 
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may be fastened to a small block of 
wood screwed to the face plate and 
made to rest with sufficient tension on 
the shaft to accomplish this purpose. 

A lead should be brought out from 
the left hand side of the stationary 
coil and from the right hand side 
of the movable coil and securely 


2a 


soldered to two large, brass or nickel 
binding posts on the face plate. 

Some of the minor details in the 
construction of this instrument have 
been omitted, but the illustrations 
are so clear that no misunderstand- 
ing or confusion can arise if they 
are carefully examined. 


A Study of Electrical Resonance in Radio 


[N the design of radio transmitters 

great care is taken to have all com- 
ponent parts of a circuit act with maxi- 
mum efficiency towards the complete 
installation. It is the purpose of this 
article to explain mathematically the 
relations of inductance, capacitance 
and resistance to the frequency of os- 
cillation and logarithmic decrement 11 
spark transmitters. 

In alternating current circuits, the 
inductive reactance 2rfl, must equal 
1 


the capacitive reactance -— to pro- 


T 
duce a resonant condition, i. e., a cir- 
cuit of unity power factor. Therefore 
the condition for resonance is: 
1 
27fL = —— (1) 
2rfC 


L = inductance in henries. 

C= capacity in farads. 

f = frequency in cycles per second. 
The reactance of a circuit at any 

frequency is given by: 


1 
X = 2rfL — —— 
2mrfiC 


X = total reactance of the circuit 
in ohms. 

It is evident from these formulas 
that an infinite number of values of L 
and C may be used to bring the cir- 
cuit to resonance with a given fre- 
quency. For a given frequency L 
times C isa constant. 

The total impedance offered to a 
current of given frequency by a cir- 
cuit is: 

Z=vV X?+ R? (3) 
Z = total impedance in ohms. 
X = total reactance in ohms. 
R = resistance in ohms. 

At resonance Z will equal R, but 
at any other frequency Z is greater 
than R. 

The true formula for frequency in 
radio circuits is: 


(2) 


(4) 


R = resistance in ohms. 
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Rk? 
In this formula if becomes 
4i? 
1 
equal to or greater than ——, the term 


within the radical becomes zero or a 
negative quantity and cannot be solved. 
It has been proven that if this should 
take place, the circuit is aperiodic. 
That is, the current does not change 
direction and simply dies away on one 
pulsation. This condition is seldom 
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may also show the current value with 
a change in inductance or capacitance 
from the resonant condition. 

For example the curves in figure 1 
show the variation of current squared 
(in the wave meter) with change in 
the wave-meter capacitance for two 
resistances. 

The following tables prove that the 


larger the ratio —, the greater the re- 


actance at a given trequency of. res- 
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Graphs showing variation of the resonance curve according to the resistance 


found in radio circuits with the ex- 
ception of the extreme case of impulse 
excitation which will be discussed 
later. 

The resistance in radio circuits is 
usually kept so low that for all practi- 
cal purposes, the formula: 


1 
a oeeaes (5) 
2r\V/ LC 
may be used for a simple calculation of 
frequency. 


By the use of resonance curves, the 
damping and sharpness of the radiated 
wave can be determined. A resonance 
curve shows the value of current in a 
circuit when the frequency is varied 
either side of the resonance point. It 


onance, and therefore the sharper the 
resonance curve. See figure 2. 
L—5 milhenries. C=.0005 mfd, 


Inductive Capacitive Total Difference of 


Fre- React- React- eact- X with 
quency. ance. ance, ance, change of f. 
100000 3142 —3184 —42 42 
100700 3162 —3162 0 

L=.5 milhenries. C=.005 mfd. 

f 2nfL x Difference 
100000 $14.2 —318.4 —4.2 4.2 
100700 SUiBiZ —316.2 0 


In the same way, the change in im- 
pedance for a given frequency of 
resonance becomes smaller as the re- 
sistance increases. This statement is 
proven by the formula (3) and is cal- 
culated in the following tables. See 
figure 1. 
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L=5 milhenries. C=.0005 mfd. R=5 ohms. 
Difference in Z 


i X (ohms) Z (ohms) with f, 
42 42.3 


100000 37.3 
100700 0 6 

R=10 ohms, 

f x Z Difference in Z. 
100000 42 43.2 33.2 


100700 0 10 


These statements may be summed up 


in the expression of the factor of se- 
lectivity or sharpness of resonance. 
2rfL 


In terms of L and R it is and in 


} 


1 


terms of C and R it is where 


2rf CR 
L and C are the values at resonance. 
The logarithmic decrement is de- 
fined as the Naperian logarithm of 
the ratio of two successive maxima in 
the same direction, such as the Na- 
A 
perian logarithm of the ratio — in 
B 
figure 4. As the logarithmic decre- 
ment increases the circuit becomes 
nearer the aperiodic state and the 
wave is not sharply defined. The 
law svecifies that the decrement shall 


not exceed — per complete oscillation 
10 

except in case of distress where a 
broad interfering wave is desired. In 
commercial radio practice the decre- 
ment is ordinarily kept far below this 
value. 

The logarithmic decrement in terms 
of resistance and inductance is: 


7R 
(6) 
2rfL 


In terms of resistance and capacit- 
ance it is: 
§=2rfC «rR (7) 
In terms of resistance, inductance 
and capacitance it is: 


san — (8) 


Therefore the logarithmic decre- 
ment is m times the reciprocal of the 
sharpness of resonance. 

There are many so-called methods 
of measuring decrement which are 
materially measurements of resistance 
from which the decrement may be 
calculated from the formula (8). 

The method in practical use for the 
measurement of decrement is the re- 
actance-variation method where the 
current squared is reduced to half its 
value at resonance and the reactance 
necessary to cause this decrease is cal- 
culated. This method is simplified 
and used in the following: 


C,—C, 


i= 


8, +8 = 7 (9) 


5, = decrement of circuit under meas- 
urement. 
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8, — decrement of decremeter. 

C,—= capacity of decremeter under 
condenser at resonance. 

C, = capacity of decremeter condens- 
er below resonance where I® is 
one-half its value at resonance. 

This method is used in some direct 
reading decremeters. 

The resonance curve of a radio 
transmitter is not symmetrical so the 
results will be more accurate if a value 
of capacity is taken above resonance 
as well as below so that a mean value 
can be obtained as follows: 

C.—C, =z 
— (10) 
Ga Z 
» == capacity of decremeter con- 
denser above resonance where I? is 
one-half its value at resonance. 

Both of these methods may be used 
to calculate the decrement from the 
resonance curve, where the latter is 
made from varying the capacity of the 
wave-meter condenser. 

In the early days of radio teleg- 
raphy, the spark-gap was placed across 
the secondary of the transformer and 
in series with the antenna and ground. 
The transformer then charged the 
condenser, consisting of the distrib- 
uted and lumped capacities of the an- 
tenna system, and discharged through 
the gap, thus forming an oscillatory 
circuit of the gap, antenna and 
ground. This method of exciting the 
antenna system causes a wave of high 
decrement to be transmitted owing to 
the resistance of the spark-gap. 

Therefore the tuned closed circuit 
was adopted where the energy was 
transferred electro-magnetically by the 
oscillation transformer to the open an- 
tenna circuit. The decrement of the 
transmitted wave depended practical- 


6, +6,= 


ly upon the inductance, capacitance’ 


and resistance of the latter circuit. 
But here a new obstacle was encount- 
ered. There was a re-transference of 
energy from the open to the closed cir- 
cuit before the oscillations of the lat- 
ter had died away. Since the so- 
called closed circuit was electrically 
conducting, there was mutual induct- 
ance between the primary and second- 
ary of the oscillation transformer. 
Therefore the transmitted wave did 
not depend upon the self-inductance 
of the secondary and waves of two 
frequencies were transmitted. This 
method of forcing the oscillations in 
the antenna is being done away with 
at present. If, after the antenna cir- 
cuit is properly excited, the closed cir- 
cuit can be made non-conducting, there 
will be no magnetic connection and 
no re-transference of energy between 
primary and secondary and the open 
circuit will oscillate at its natural fre- 
quency with a decrement determined 
entirely by the constants of that cir- 
cuit. In order to accomplish this con- 
dition, the gap must be quickly de- 
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ionized, thus increasing its resistance 
after discharge and causing it to be- 
come non-conducting. Then the coup- 
ling may be greatly increased and 
more energy transferred in fewer os- 
cillations. 

The gap may be de-ionized by cool- 
ing, but this method is not entirely 
satisfactory in the case of the plain 
spark-gap. So a series or quenched 
gap, which is made up of a series of 
metal plates insulated from each other 
and the spaces betwen the sparking 
surfaces kept air-tight, is used. Ow- 
ing to the large cooling surface the 
gap does not become very hot, but 
usually a blower is used to further in- 
crease its efficiency. In actual prac- 
tice, the quenched-gap seldom _be- 
comes too hot to touch. By the use 
of the quenched-gap, the coupling 
may be increased, the secondary volt- 
age of the transformer may be de- 
creased and a large condenser may be 
used. 

This system is called impulse exci- 
tation because the closed circuit is 
operative just long enough to transfer 
all possible energy to the antenna. 

In order to obtain proper quenching 
the decrement may be greatly in- 
creased, but the resistance of the 
closed circuit before discharge should 
not be materialy augmented. As 
proven above, the decrement increases 

C 
as the square root of the ratio —, di- 

| 
rectly as 27fC, or inversely as 2zfL. 
As the capacity is increased, the in- 
ductance must decrease for a given 
frequency and the field about the coup- 
ling coil may not be great enough for 
a proper transference of energy. 
Therefore the condenser should not 
be too large or the voltage too small 
as seen by the formula: 


mAs 
Cee 


NE? 
C=capacity of secondary condenser 
in farads. 
P = power of transformer secondary 
in watts. 
N =condenser charges per second. 
E = effective voltage of transformer 
secondary. 
The extreme case of impulse excita- 
tion is where the closed circuit is not 
oscillatory and the current dies away 


R? 


on one alternation. That is iS. 


4L? 
1 


slightly greater than as discussed 


LS 
above. This is accomplished by using 
a very large capacity across the trans- 
former with a low secondary voltage. 
The gap is essentially of the quenched 
type, but is finely adjustable in order 
to vary the resistance for best results. 

(Continued on page 26) 
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Making Dry Cell Batteries Pay for 


I AM sure that a few lines of 

Hooverism in regards to the 
abuse and especially the disposition of 
so-called dead batteries, will prove 
of value to numerous readers of THE 
WIRELESS AGE. 

Figure it out on your finger tips. 
You order four dry cells from your 
electrical shop at forty-five cents each, 
making the total cost exactly $1.80. 
Would you like to know how to re- 
claim from these batteries, after they 


a figuret 
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are termed dead, the neat sum of 
$1.64? Of course you would. Well, 
then if you are interested follow me 
as I point out to you the numerous 
ways of saving on dead batteries. 
Experience proves that you can 
draw one ampere for thirty hours 
from four new dry cells. At this point 
it will be hardly possible to draw more 
than one-half ampere for a_ period 
longer than five hours. From this 


point the cells fall off rapidly into such. 


ampere values that they are not suit- 
able for the operation of an ordinary 
buzzer. The best connection for the 
use of four batteries as quoted above 
is to arrange the batteries in series. 
See figure 1. 


CARE OF Dry CELLS IN USE 


The batteries should be sealed in a 
dry wooden box so that they will not 
be effected by the weather or damp- 
ness. This will have a decided effect 
upon the life of the batteries. If it is 
not possible to put the batteries in such 
a container be careful to select a dry 
spot and a place where the rain will 
not seep in. If the batteries are per- 
mitted to stand in a wet place they 
will short circuit themselves when 
connected in series. The dotted line 
in figure 2 shows the path of the short 
circuit. Battery number 2 is shorted 


‘Themselves 


By Edward Thomas Jones, A.1. R.E. 


because the carbon or positive connec- 
tion has a return to the zinc through 
the dotted line conductor. Do not 
place the batteries close together if 
the covers have been removed. Keep 
the zincs apart by cardboard spacers. 


RECLAIMING Dry CELLS 


In the following itemized list is 
given the reclaimed articles or material 
from four dry cells and their estimated 
market value. 


Sce here 
4 wilh hatchet 
figure 3 
/igure 4a 
re | 


‘igure #2 


uy Hi , l | it i 
figure ie a 
s: . . 


‘igure 7 


Details of reclaiming dry cell batteries 


Y% Ib. sealing wax compound 
Fetes tate 2c Perit... ... $0.10 
8 Knurled Brass thumb nuts at 


AAO OO Si ieee ee .064 
4 8/32x% inch brass screws 

(offs zines )-at SO03GRe ... «.. 02 
4 Brass cups with 8/32 screws 

retail at 15c each for use in 

connection with wireless de- 

ees 1m SE Bee” been aapleeT .60 


1 lb. zinc—converted into solder 
by dissolving same in muriat- 
ic or hydrochloric acid. About .10 
1 Variable resistance for the 
laboratory from carbons.... .75 


$1.64 


RECLAIMING THE SEALING INSULAT- 
ING COMPOUND 


Hold the battery with the top down 
and beat around the edges with a ham- 
mer. The sealing compound will fall 
out, leaving a cardboard washer cover- 
ing the active material. Out of four 
dry cells one half pound was recov- 
ered. This is similar to plumbers’ ce- 
ment, which retails at twenty cents a 
pound. This material will come in 
handy around the shop, especially 
when you desire to hermetically seal 
some electric windings in a small con- 
tainer. 


REMOVING THE CARBON 
As is shown in figure 3, cut a slit in 
the top of the zinc shell and slice it 
right down to the bottom. By taking 
hold of the battery shell with both 
hands it can be pried open and the 
carbon rod will fall out. 


REMOVING THE KNURLED THUMB 
NvuTS AND SCREWS 
It is hardly necessary to mention 
anything about the removal of these 


parts. It is only necessary to remove 
them before releasing the sealing com- 
pound. By taking hold of the 8/32 
post which forms the zinc connection 
with a pair of pliers, it can be twisted 
off from the zinc to which it is sol- 
dered—care being taken not to strip 
the threads. 


Brass Cups FOR WIRELESS DETECTORS 


After the carbon rods are removed 
cut them off as shown in figure 4a, 
permitting a small piece of the carbon 
rod to protrude above the edges of 
the brass cup. This makes a cup 
which can be employed in connection 
with mineral and electrolytic detectors. 
While you are cutting the carbon rod 
with a good sharp hack-saw you may 
as well cut the rod into pieces for the 
variable resistance unit. Cut the rod 
into 14 inch pieces as shown in figure 


Ab. 
RESISTANCE UNIT 


Make a suitable stand for the pieces 
of carbon to fit in. The complete in- 
strument is clearly shown in figure 5. 
An 8/32 screw with hard rubber 
handle is brought to bear against the 
pieces of carbon and their resistances 
are changed by tightening or loosen- 
ing the screw. 
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MAKING SOLDER FROM ZINC SHELLS 

By dissolving the battery shells in 
either muriatic or hydrochloric acid 
about ten cents worth of pure solder 
can be obtained. 


POTENTIOMETER BATTERY 


When a battery is termed dead, the 
radio man can make use of it by con- 
necting it to his potentiometer which 
is employed in connection with crystal 
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detectors. The connection is given 
in figure 6. The potentiometer is of 
about 400 ohms. resistance and _ per- 
mits about 50 milliamperes to pass. 


UstinG Drab Dry CELL AS RESISTANCE 

By connecting a dead dry cell so 
that it is “bucking the line” we can 
make use of its internal resistance. 
(See figure 7.) This is accomplished 
by connecting the positive lead of the 
line to the carbon element. 
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Resonance in Radio Transmitters 
(Continued from page 24) 

The primary of the oscillation trans- 
former is a single turn, but the heavy 
current in the circuit sets up a strong 
enough field about the primary to ef- 
ficiently transfer the energy to the 
open circuit. The latter is then free 
to oscillate at its natural frequency 
and the decrement depends entirely 
upon the constants of this circuit. 


The Design and Construction of Audio 
Frequency Transformers 


HE. high cost of multi-stage audio 

frequency amplifiers can be great- 

ly reduced by constructing the inter- 
valve type of transformers. 

The accompanying drawings show 


Originals 
figure 2 


By C. M. Minnis 
- FIRST PRIZE, $10.00 
impedance from the local power com- 


pany or a dealer in second-hand elec- 
trical apparatus. Upon examination 


it was discovered that this coil was 
of the steel core type and was com- 
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as 


Drawing paper 


coat of shellac 
usual manner. 


quired. Apply a thin 
and assemble in the 
When completed the winding space 
should be 1x 5¢ inch. Next proceed 
to construct a winding form as shown 


4 


Boker 


2regd. 
figure 3 


LOIVUNIQT IONS 


Figure 4 


Constructional details and method of asszmbling the audio frequency ticiuslorm:r 


how an old Westinghouse motor im- 
pedance was converted into three 
serviceable audio frequency _ trans- 
formers at a cost of two dollars—the 
price of an old impedance from the 
local power company. 

The first step was to procure an 


posed of 132 laminations, .014 inches 
thick and shaped as shown in figure 
2. A slight modification secured by 
cutting off parts shown in the figure 
renders them suitable for laminations 
for amplifying transformers. 

‘or the core 38 laminations are re- 


in figure 3, 1/16 inch thick. Bakelite 
is employed for the ends while thick 
drawing paper should be used for the 
tube. 

For constructing the primary and 
secondary coils the winding of the 
impedance was employed, as it was 
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found to be No. 40 B. & S. enameled, 
which proved entirely satisfactory:. By 
referring to the drawings it will be 
seen that the actual winding space is 
3% inch wide. Winding 180 turns per 
layers, 20 layers or 4200 turns’ com- 
pose the primary. Each individual 
layer should be separated by oiled pa- 
per .006 thick and the entire primary 
separated from the secondary by a 
double thickness of empire cloth. The 
secondary is wound directly over the 
primary and in the same manner wind- 
ing the same number turns per layer, 
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60 layers will be required or 12600 
turns. Flexible leads are now soldered 
to the primary and secondary wires. 

Next comes the process of impreg- 
nation to render the coil moisture-free 
and moisture-proof. This is accom- 
plished by first boiling the entire coil 
in a compound composed of 1 part 
beeswax to 3 parts paraffine, until the 
air bubbles cease to rise to the surface. 

The coil is then removed and baked 
for a period of four hours in an oven 
at a temperature of 180 degrees. 

The coil is then assembled with the 
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core which completes the transformer. 
No special mounting is necessary for 
the terminals other than small. bind- 
ing posts arranged on the bakelite coil 
heads. 


ahi NOTICE 
Mr. C. M. Minnis’ article on audio fre- 
quency transformers was the only one 


received for this prize contest, but since it is 
a good article and one which every amateur 
will read with interest. I feel that the contest 
was a big success. Now, Boys! There is no 
benefit derived from putting up simple prize 
article contests which have been written-to- 
death. What we all want is something new 
so get in on our Prize Contest.—Epiror. 


Electroplating for the Experimenter 


T slight expense and with but little 

effort the constructor or experi- 
menter can arrange a complete elec- 
troplating outfit that will enable him 
to plate the various pieces of appar- 
atus he constructs. This not only 
improves the appearance of the appar- 
atus, but adds to their value and oft- 
times improves their operation. With 
a little practice quite creditable work 
can be done that will easily pay one 
for the éffort expended. The outfit 
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twenty-four square inches of surface 
to be plated. 

Supports must be arranged across 
the top of the tank from which the 
anode and articles to be plated are 
hung. These take the form of three 
square brass rods separated by fiber 
or hard rubber strips as shown in the 
illustration. One-quarter inch brass is 
heavy enough for the purpose, bind- 
ing posts being soldered to the ends 
of the rods to facilitate the connecting 


current strength per square foot of 
plating surface and the density of the 
solutions required for the more com- 
mon metals. 

Amps 


per Volt- 
sq.ft. age Density 
Nickel 4 4 DyLOncee ls. 
Silver 2 2-4 14 to 20° B. 
Copper (Cyanide) 6-8 4 17 to 18° B. 
Copper (Sulphate) 10-12 4 . 15to20° B. 


It will be seen that the voltage does 
not exceed four volts hence primary 
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can be simple or elaborate as desired. 
Various processes are here described 
separately so one can select and con- 
struct an outfit that will meet his 
particular needs. 


PLATING TANK 


The size of the plating tank is de- 
termined by ones requirements. For 
small articles a wet battery jar will 


serve. Storage battery jars can be ob- 


tained in various sizes and one suitable 
for any size work can be purchased 
cheaply. It is preferable that the jar 
or tank be of glass; stoneware or por- 
celain can be used but the process can 
be watched more easily when a glass 
container is used. The size of the 
tank can be roughly approximated by 
allowing a gallon of solution for every 


(See 


lop View of plating rank 


of wires. The insulating strips keep 
the rods parallel and prevent them 
from slipping. This completes the 
plating tank. 


PLATING CURRENT 


The voltage between terminals and 
the amperage of the plating current 
will vary with the metal being de- 
posited, for no two metals deposit ex- 
actly alike. The current strength is 
the important factor for the quantity 
of metal that can be properly de- 
posited depends upon the amount of 
current that can flow through the plat- 
ing bath. Since the density of the 
plating solutions and the rate of metal 
deposit vary, the voltage required will 
depend upon these factors. The follow- 
ing table gives the usual voltage, 


Side View of Plating lark 


Top and side views of the assembied electroplating tank 


or storage batteries can be used for 
plating work. Where the amount o/ 
work being done is small bichromate 
cells are entirely practical. For larger 
work a storage battery is preferable. 

Where D. C. lighting mains are 
available the current can be passed 
through a lamp bank of a suitable size 
to reduce it to a strength low enough 
for plating purposes. A low voltage 
generator is the best source of plating 
current and becomes a necessity when 
large quantities of work are being 
done. The average experimenter can 
usually do all his work with a few bat- 
teries and with this in mind the de- 
scription of a simple bichromate celi 
will not be out of place. 

A bichromate cell can be made from 
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an ordinary sal-ammoniac battery in 
the following manner. Amalgamate 
the zinc rod by cleansing it with dilute 
sulphuric acid and then rub mercury 
over the surface of the zinc. This wili 
result in a shiny surface. The solu- 
tion for the battery consists of the fol- 
lowing: 

Water . 

Sulphuric Acid 

Bichromate of Potash.. 2 “ 

The acid is first poured into the 
water and when thoroughly stirred 
the bichromate is added. This solu- 
tion after cooling is poured into the 
jars and the battery assembled. This 
battery will give two volts per cell, 
two cells being sufficient for most 
work. The zincs must be removed 
from the solution and washed off with 
water after using. 

A four or six-volt storage battery 
can be used for plating purposes with 
excellent results and wherever attain- 
able is to be preferred. 

The wires connecting the battery to 
the plating tank should be of large 
cross section to reduce the resistance 
as much, as possible. Two or three 
lengths of flexible lamp cord connected 
in parallel is perhaps the best arrange- 
ment. Connections should be well 
made and all bare metal parts kept 
clean to assure best results. 


PREPARATION OF THE WorK 


Before an article can be plated it 
must be perfectly clean and smooth. 
All traces of grease and dirt must be 
removed or the plating will not ad- 
here and where a high polish is de- 
sired the surface must be highly pol- 
ished first, for plating, reveals rather 
than covers any blemishes. This is an 
important point and should not be 
overlooked if satisfactory work 1s, to 
be accomplished. 

Before a casting can be plated it 
must be pickled to remove all traces 
of sand and scale. When the article 
is of steel or iron it is first pickled in 
a sulphuric acid bath containing! one 
part of acid to four of water. The 
solution is placed in an earthenware or 
glass jar and the article hung from the 
edge with a wire. The work is left 
in this pickle till the scale can be 
brushed off readily with a stiff wire 
brush, it usually requires a half hour 
or more for this. Do not leave it in 
too long or the surface will become 
porous. When all the scale is removed 
the article is ready for polishing. 

Castings of copper, brass or bronze 
are pickled in a bath consisting of 15 
parts of water to one of muriatic acid. 
After the scale is brushed off the cast- 
ing is dipped in a solution of fifty parts 
of sulphuric acid to one hundred parts 
of nitric acid. The article is left in 
the dip for a few seconds and when 
bright, washed off in hot water. It is 
then ready to be polished. 
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When the part to be plated is ma- 
chined the pickling process is not nec- 
essary, but when it is of copper or 
brass it should be dipped in the acid 
bath mentioned above to remove all 
scale. Zinc can be cleaned in a 10 per 
cent solution of sulphuric acid in 
water. Silver ina 10 per cent solution 
of nitric acid in water. For tin, lead 
and pewter a strong solution of caustic 
soda is used. 

Those possessing a speed lathe will 
have no difficulty in polishing the work, 
but hand polishing is very satisfactory. 
The work is first gone over with 
pumice stone dipped in water till all 
scratches are removed and a uniform 
surface is obtained. Rinse and dry the 
work and go over it with fine emery 
cloth till the pumice stone scratches 
are removed. Remove all traces of 
the emery with water and then go over 
the article again with rotten stone to 
remove all scratches left by the emery. 
When the surface is quite smooth the 
final polish can be given with a piece 
of buff leather smeared with fine cut 
crocus or tripoli. 

The above process will give a good 
polish but the article must be cleansed 
of all grease before it can be plated. 
The grease is removed by hanging the 
article in a boiling solution of caustic 
potash made by dissolving one pound 
of potash in one gallon of water. 
When the work has been in this solu- 
tion 10 minutes rinse it in clear water 
and scour with whiting and a stiff 
bristle brush, rinsing again in water 
to remove the whiting, note if the 
water runs smoothly over the whole 
surface of the work. This indicates 
that all grease has been removed. 

Should the article be iron or steel 
dip it for a moment in a bath consist- 
ing of one part of muriatic acid to 
eight parts of water, rinse in clean 
water to remove all traces of acid and 
transfer at once to the plating bath. 
When the work is of any other metal 
it is dipped in a solution of one-half 
pound chemically pure cyanide of 
potash to a gallon of water, used cold. 
The article is then rinsed and trans- 
ferred to the plating bath. 


PLATING PRELIMINARIES 


Copper, nickel and silver plating are 
the most used finishes for amateur 
work so they will be considered in de- 
tail. Gold plating hardly comes, with- 
in the scope of this treatise. Anodes 
for the plating tank are made of the 
same metal that is being deposited and 
can be purchased from dealers in plat- 
ing supplies. They come in various 
sizes already fitted with hooks for 
hanging on the anode rods. The area 
of the anodes should be equal to that 
of the surface being plated. The 
anodes being hung on tie outside rods 
with the article to be plated hung from 
the center rod by means of copper wire 
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bent into the form of S hooks. The 
distance between the anodes and work 
should be at least three inches so that 
the deposit will be even over the en- 
tire surface. When too close the de- 
posit has a tendency to be thicker at 
the points nearest the anodes. 

To properly make up plating solu- 
tions a book of litmus paper and a 
hydrometer having a Beaumé scale are 
necessary. The litmus paper is used 
to test the solutions, a strip of it will 
turn red if dipped in an acid solution 
and blue if in an alkaline one. The 
hydrometer is used to test the density 
of the solutions, the proper density for 
each solution being previously given. 


CopPER PLATING 

For plating with copper there are 
two solutions in common use, the 
cyanide and the sulphate. It should 
be noted that the cyanide solution must 
be used with iron or steel, either solu- 
tion may be used with other metals. 

The cyanide solution is prepared in 
the following manner. 

Weight for each gallon of water: 

Copper Carbonate 5 ozs. 

Potassium Carbonate ... 2 “ 

Potassium Cyanide C.P...10 “ 


Dissolve the cyanide in a portion of 
the water, stir in the copper carbonate 
which is also dissolved in part of the 
water then add the Potassium Carbon- 
ate also previously dissolved. The 
rest of the water is then added and 
the solution stirred till all the salts are 
thoroughly dissolved. This solution 
should have a density of 5° to 8° 
Beaumé, if greater add water, if below 
add salts in the proportion above men- 
tioned till it is of the proper density. 

The sulphate solution is somewhat 
cheaper and is made by dissolving 
twelve ounces of copper sulphate in 
a gallon of water and adding a little 
sulphuric acid. Too much acid wii! 
give streaky plating and a little am- 
monia should be added to neutralize 
a portion of the acid, but not enough 
to give an alkaline reaction with 
litmus paper. The solution should test 
between 17° and 18° Beaumé, adding 
sulphate or water if necessary to get 
the proper density. When correct it 
can be tested on a small piece of metal. 
a good deposit resulting with the evo- 
lution of some gas. 


Brass: PLATING 

Brass plating is closely allied to cop- 
per, brass being an alloy of copper and 
zinc. The solution is the regular cop- 
per cyanide solution with the addition 
of five ounces of carbonate of zinc to 
each gallon of solution. Brass anodes 
must be used with this solution. <A 
little carbonate of ammonia added to 
the solution will give a lighter color 
and more carbonate of copper a dark- 
er color. The color can be determined 
by means of the article being plated, al- 
tering the solution till the proper color 
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is obtained. Varying the current will 
also alter the color, a stronger current 
depositing more zinc giving a lighter 
color. 

NiIckKEL PLATING 


There is but one satisfactory nickel 
plating solution. It is made by dis- 
solving 15 ounces of sulphate of nickel 
and ammonia, in a clean jar contain- 
ing a gallon of water. Specify the 
double salt of nickel when purchasing. 
When thoroughly dissolved and cool 
the solution should test between 5° and 
8° Beaumé on the hydrometer and 
should be slightly acid. If it turns the 
litmus paper blue indicating an alkali 
add just sufficient acid to tinge the 
paper red, if too acid, add a little am- 
monia. 

On immersing the article in the 
nickel bath with the current turned 
on, a thin white coat of nickel should 
be deposited within three or four min- 
utes with bubbles rising slowly’ from 
the work. A thick white deposit that 
turns grey or black and excessive gas 
indicates too strong a current burning 
the work. The current may be de- 
creased by reducing the voltage or 
adding more work to the tank. Should 
no deposit occur within three minutes 
and the work turn black the current is 
too weak, the voltage must be raised 
or some work removed from the tank. 

A good deposit should be obtained 
in twenty minutes on brass. When 
iron is to be nickeled it should first 
be copper plated in a cyanide bath for 
about five minutes and after rinsing 
put into the nickel bath. The softer 
metals such as lead and pewter should 
be first copper plated to form a good 
base for the nickel. It is advisable to 
plate the soft metal rather heavy with 
copper and then polish them before 
nickeling. 

SILVER PLATING 


For plating with silver the chloride 
solution is usually employed and gives 
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good results. For each gallon of 
water the following are required: 
miiver Chloride: aii... sc 5 2 Oz; 

Potassium Cyanide C.P...12 Oz. 
The chloride is rubbed up into a paste 
with a little water and after dissolv- 
ing the cyanide in the rest of the water 
stir in the paste till it is thoroughly 
dissolved. -It is advisable to filter this 
bath before using and to keep it away 
from bright light since light decom- 
poses the silver salts. The solution 
should test between 15° and 18° 
Beaumé on the hydrometer, adding 
salts or water to get proper density. 

Silver plating requires some judg- 
ment on the part of the operator to 
get satisfactory results and a little ex- 
perimenting may be necessary before 
one becomes perfect. The appearance 
of the work is the best way to judge 
the solution. Should the work become 
coated with a dark slimy deposit, 
bluish in color rather than a dull white 
there is not sufficient cyanide. On the 
other hand an excess of cyanide will 
give the work a frosty white color. 
When the solution’is correct the work 
will be dull white or grey. The best 
method.of regulating the solution is 
to have on hand solutions of cyanide 
and of silver chloride of a density of 
about 15° Beaumé. Thus an excess 
of either can be readily compensated 
for without altering the density of the 
plating solution. An excess of cyanide 
can be counterbalanced by reducing 
the current through the bath. 

Silver deposits best on copper or 
nickel and the best results are obtained 
by first plating the article with one of 
these metals. 


STRIPPING 

At times it is necessary to strip old 
plating, it is necessary to remove all 
traces of old plating and refinish the 
article as if it had never been plated 
when good results are desired. 

To strip nickel plate attach the ar- 
ticle to a length of heavy wire and 
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dip it in a solution consisting of the 
following : 


Sulphupie Acids... ate 4 parts 
PU IUE GRO LG Sx. sw ot Lise: 
NC i Son: Se a REL a 1 


The article is kept in motion in the 
solution and as soon as the plating is 
removed it is rinsed off in clear water. 
If some of the plate still adheres dry 
the article before it is replaced in the 
stripping bath. 

For stripping silver plate a mixture 
of one part of Nitric Acid to ten parts 
of Sulphuric Acid is employed, the 
process being as above described. 

FINISHING 

After the plating is complete slight- 
ly swish the article in the solution and 
rinse off in hot water and place it in 
sawdust. The sawdust should be of 
some hard wood and kept warm if 
possible to drive out moisture. Brush 
the sawdust off and buff the article. 
If a buffing wheel is not available take 
a canvas bag and place the articles in 
it with good, dry, boxwood sawdust. 
Attach one end of the bag to a solid 
support and shake the bag vigorously. 
This will give a good polish, the finish- 
ing touches being given with a reliable 
metal polish or with a chamois and 
rouge. 

The above instructions are suffi- 
cient to enable anyone to do good plat- 
ing, but a few hints to protect the ex- 
perimenter will not be out of place. 

Potassium cyanide is a deadly poison 
and should be handled with care. The 
various dips are poisonous and cor- 
rosive. They should be handled care- 
fully, and kept closely covered when 
not in use. Mix plating solutions hot 
because the salts dissolve more read- 
ily in hot water. The temperature of 
plating solutions should never drop be- 
low 60° F. Always dissolve any salts 
before adding them to the bath. Use 
only chemically pure salts and dis- 
tilled or rain water for mixing solu- 
tions. 


Wireless ‘Earths’ on Aircraft 


ON board ship and on the wireless 
land station good earthing ar- 
rangements are essential for the eff- 
ciency of the wireless set. The same 
statement applies to aircraft. 

The flying machine has a very lim- 
ited space for earthing, or balance ca- 
pacity, as it is sometimes called, and 
as the capacity of a system depends 
largely upon its geometrical dimen- 
sions, it can well be imagined that the 
aircraft radio engineer had a great 
many difficulties to overcome. Be- 
sides the lack of space, another and 
more important disadvantage cropped 
up, this time from the point of view of 
the flying man, and that was the risk 
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of fire likely to occur through the wire- 
less earth, or ground connection. 
Many cases of fire on aircraft have 
been caused by the bad earthing ar- 
rangements of the wireless set, for 
should there be any sparking between 
the earth wire or wires and the ma- 
chine, any gasoline vapor which might 
escape in the vicinity would imme- 
diately ignite. This is especially so 
in the case of the flying boat, where the 
gas tanks are carried in the body. 
Should the mechanic when filling the 
tanks allow them to overflow, as often 
happens, the gasoline runs to the bot- 
tom of the boat, and as there is no 
means of egress the fuel stays there, 


emitting vapor. Perhaps more con- 
flagrations have been caused through 
this happening than in any other way. 

Airships, however, have an added 
danger to guard against. Besides the 
gasoline vapor there is the hydrogen 
gas used, which is highly inflammable. 
With aeroplanes and seaplanes the 
chance of fire is only likely when there 
is a defective fuel pipe or tank. 

In the early days of the war, and 
before that period, when wireless was 
in its infancy, mechanics when fitting 
the machine took a lead from the earth 
terminals on the set to some convenient 
part of the engine, taking care to make 
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a good electrical connection. This ar- 
rangement worked very satisfactorily 
with small induction coil sets of which 
the British Sterling transmitter is a 
notable example ; but when larger 
power rotary disc sets were introduced 
on seaplanes the “engine earth,” as it 
was called, was found to be inadequate 
as well as dangerous, two or three 
cases of fire occurring on 150 H.P. 
Short seaplanes. 

The trouble was overcome in the 
following manner: Two lengths of 
insulated 6/11 wire were run out 
through the two lower wings, passing 
through a small piece of é¢bonite tube 
fitted in each rib of the two lower 
wings, thus further insulating the wire 
from the wing itself. An insulated lead 
was then taken from these wing wires 
to‘a terminal fitted just under the ob- 
server’s seat, and this terminal was 
connected with the wireless set by 
means of a much heavier insulated 
cable. It can be seen, therefore, that 
this earthing was entirely insulated 
from any part of the machine. This 
scheme was extensively used with the 
Rouzet, a small rotary disc set driven 
off the main shaft of the engine and 
the type 53a, a %4 kw. Marconi rotary 
disc set. Both of these sets were ca- 
pable of a range of 90 miles or more 
when used in conjunction with this 
type of earth. 

With the introduction of wireless 
telephony on aircraft this type of 

earth was found to be insufficient, 
especially for transmitting, so a new 
specification was brought out. 

It was decided that if all the metal 
parts of the machine were electrically 
connected together the conducting sur- 
faces would be greatly increased and 
consequently the electrical capacity of 
the wireless set would be increased. 
The aeroplane engine was the first item 
to be dealt with. All water, oil, and 
fuel pipes which were connected by 


India rubber joints or other insulating 
material were electrically connected by 
a flexible lead; thus none of the en- 
gine parts were insulated one from the 
other. By doing this, it was found that 
very little sparking took place any- 
where on the engine, so the danger of 
fire was also minimized. In addition, 
a strip of brass 4 of an inch wide and 
1/32 of an inch thick was run from the 
port and starboard sides of the engine 
along the outer surface of the longe- 
rons (i.e. the main longitudinal wood- 
en members of the aeroplane body). 
When these strips passed any metal 
parts of the aeroplane, such as petrol 
tanks, gun mountings, metal cowling, 
fuselage (body) clips, etc., a good 
exible lead connection was mates and 
when the brass strip passed the wire- 
less compartment a lead was taken 
from both of the top longeron strips 
to the earth terminal of the wireless 
set. In a flying boat the brass strip 
passes along the inside of the hull in a 
position similar to the strip on the top 
longerons of seaplanes and airplanes. 
Now for the wings of the airplanes. 
Four feed wires were run from the 
body end of the wings to the wing tips, 
and all metal parts were electrically 
connected to these four wires, such as 
cross bracing wires, metal spar fittings, 
éte. aibhe controlling wires which are 
used by the pilot for turning or bank- 
ing the plane were not connected, how- 
ever. 


It will be seen from the above de- 
scription that all metal parts of the 
machine were connected. Therefore 
the maximum capacity is obtained. 
When this earth system has been com- 
pleted it is tested for continuity and 
low resistance of all metal parts of the 
machine by a 2-volt lamp and battery. 
The introduction of an all metal aero- 
plane by the Germans (the 200 horse 
power Junker machine) has greatly 
increased the capacity for earthing. 


In fact, when the Telefunken system 
was installed, the range of the set was 
increased 20 per cent over what it had 
been when installed in the wooden ma- 
chines, and the Huth transmitter was 
found to go one better than that, hav- 
ing its range increased 22 per cent. 


As all metal aeroplanes are bullet 
proof, fireproof, and are not so liable 
to distortion under bad weather con- 
ditions, it is possible that the metal 
plane will play a big part in the future 
of aviation. If this is so, aircraft 
wireless efficiency is likely to. greatly 
increase through the “earthing” alone. 


Tapped Inductances 


FEW experimenters who practice all 

the proper methods of hoarding 
energy by soldering all the connec- 
tions, running leads at right angles, 
carefully insulating the aerial leads, 
etc., will give a thought to the design 
and computation of their inductance 
coils. It is well known that a circuit 
embodying one or several vacuum 
tubes will function at highest efficiency 
if inductance predominates in the 
tuner. In a regenerative or other os- 
cillating circuit the movement of the 
switch-lever over the points produces 
noise in the phones which is extreme- 
ly disagreeable, and this has led to the 
practice of doing all the fine tuning 
by condensers, and tapping the in- 
ductances to a very few points, if 
tapped at all. 


There are four means of tapping an 
inductance: (1) the old and time- 
honored method of dividing the coil 
so that each tap would encompass the 
same number of turns; (2) dividing 
it so that an.equal inductance will be 
covered by each tap; (3) dividing the 
turns so that each section will cover 
an equal range of wavelength—as 
shown by Mr. Batcher in the May, 
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(4) the means shown in this paper, 
that of tapping so that every wave 
throughout the entire range of the coil 
may be covered with the smallest pos- 
sible capacity in the shunt condenser. 
It is very evident from the discussion 
in the first paragraph that such a 
method will make for higher efficiency, 
for if the inductance is tapped so that 
an often-used wave (such as 600 
meters) can only be tuned in by using 
75° or 90° of condenser, signals will 
be weaker than if 600 meters can be 
tuned in by using 15° or 20°, 


Therefore the problem resolves it- 
self into tapping the coil so that every 
wavelength may be handled with the 
smallest “possible capacity of condens- 
er. We must decide first, the wave- 
length range desired, the number of 
taps, and the inductance to be covered 
by the first tap. We will see later 
why this is necessary. As an example, 
let us say that the coil we wish to de- 
sign shall tune to 4,000 meters with 
001 mfd. in shunt. This will require 
a total inductance of 4.5 millihenries 
and since we wish to tune to 200 
meters with the first tap, we must 
choose an inductance’ for this tap 
which will enable us to do so efficient- 
ly. De Forest and others have chosen 
.04 millihenry for the value of in- 
ductance which will tuneé’to this wave, 
and it will probably be wise to follow 
this. example. 


From these assumptions, we may 
proceed to the formula used for the 
purpose of finding that value by which 
each inductance is to be multiplied in 
order to find the succeeding induct- 
ance. Locating inductance values by 
this method will give us (as can be 
proved, although the proof is not with- 
in the scope of this paper) every 
wave-length with a maximum induct- 
ance and a minimum capacity. 


The formula reads: 
et | Le 


Nips 


MSS 
Where 


X —the value as explained above. 

t —the number of taps. 

L,—the total-inductance of the coil. 

L,—the inductance of the first tap. 

For example, 1f we have the coil-sug- 
gested, with a total inductance of 4.5 
millihenries, seven taps,.and a first 
inductance (L,). of .04.,.millihenries, 
the formula reads: 


Fal | Aes 
ae aah 


6 cae a Oper 
= \ approximately 2.2 


Multiplying the first inductance by 
this value, 


04 & 2.2 = .09 millihenries 
09 & 2.2 = 19 millihenries 
AYS-2.2 = .42 millihenries 
42 & 2.2 = .93 millihenries 


93 & 2.2 = 2.0. millihenries 
2.0 <.2.2.= 4.5.millihenries 


the inductance of the last tap, or total 
inductance of the coil. 

The range of wave-length for each 
of these values, using a condenser of 
only .0004 mfd. (or using only .4 of 
the total value available in the average 


variable), follows 


Capacity .0001 Capacity .0004 


04 } M. toate. Meters 238 Meters 

09 168 336 

21 Galt? 252k is SOO. 7x57 

2 Pee ad ete alas: ZOO a0 

won Bk eae 4052 
DOr itor 850 “ 1700 * 
OL ye LOZ, eine ON Sie x) 


In the above example, every wave 
from 120 meters to 1500 meters can be 
covered using a eam oti of not over 


ee 


00022 mid. All waves from 1500 
meters to 4000 meters can be tuned 
by the condenser alone, using the 
seventh tap. 

The computations. involved in. this 
formula are not difficult, the only te- 
dious part of the entire process of de- 
signing the coil being the figuring of 
the number of turns required for each 
inductance value, but if the experi- 
menter is familiar with logarithms he 
will find this work considerably simpli- 
fied. The results obtained with coils 
which have been scientifically designed 
will considerably repay the effort in- 
volved in the calculations. The pri- 
mary coil may be designed in the same 
manner, if the experimenter remem- 
bers that he must figure the total ef- 
fective capacity in shunt with the coil. 
Since the antenna will have some ca- 
pacity, the inductance of the primary 
coil for a given wavelength. will be 
somewhat less’ than that required for 
the secondary coil. 


Wireless Phone for Autos 

ILBUR R: CRAMER and Fred 

W... Swain, of::.Qmaha, Neb., 
have a workable radiophone installed 
in their automobile. 


Wilbur R. Cramer and His; Radiophone Set 


The installation made by this pair 
of amateur radio men is shown in the 
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in the country? 


school in New England. 
LONGER IN EXISTENCE! 


students? 


upon actual Federal Arc apparatus? 


over the world! Why not be one? 


GRID CONDENSERS 


Ingenious invention makes it possible to 
construct capacities of very small values 
in very small compartments. Hermetically 
sealed and free from dampness and change 
of atmosphere. 
Price postpaid in U, S. 50c 
Money refunded if not satisfactory 

ORESOCENT CITY RADIO CO.. P. 0. Box 1104 New Orleans, La 


TE 


Day and Evening classes. Start any Monday. 
Send for one. If there is any further information or assistance our organization can 
give you please command me. F. D. PITTS, Director 
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DO YOU KNOW ?77 


That the EASTERN RADIO INSTITUTE offers more undeniable advantages to those 
interested in studying Commercial Radio than any other school in New England, if not 


DO YOU KNOW thati the EASTERN RADIO INSTITUTE is the OLDEST, LARGEST 
and BEST EQUIPPED radio and telegraph school in New England? 
unmistakably clear we give the following facts: 


To make this 


The EASTERN RADIO INSTITUTE was founded in 1913 and is now 

OVER SIX. YEARS OLDER than ANY OTHER radio and telegraph 

All schools starting before us are NO 
We are the pioneer school. 


a ee 
DO YOU KNOW that the EASTERN RADIO INSTITUTE actually has HUNDREDS 
of earnest and intelligent students now in attendance? 
DO YOU KNOW that we have given instruction at this date to over 4,000 different 


DO YOU KNOW that we have enrolled, graduated and placed more Commercial 
operators than ALL OTHER SCHOOLS IN NEW ENGLAND COMBINED! 

DO YOU KNOW that the EASTERN 
dollars worth of valuable radio equipment in uSe for instruction purposes? 

DO YOU KNOW that we have ALWAYS placed EVERY graduate in a good position, 
kept them employed and can GUARANTEE these positions? 

DO YOU KNOW that our graduates may be found all over the world as Chief Radio 
officers, Teachers, Radio Inspectors, Engineers, Superintendents, etc? 

DO YOU KNOW that we are the ONLY school in New England giving instruction 


RADIO INSTITUTE has THOUSANDS of 


Certainly these facts must interest you. Besides it costs no more to take our 
course, thus availing yourself of our YEARS of RESULTS AND SUCCESS. 
SUCCESSFUL graduates of the EASTERN RADIO INSTITUTE may be found all 


Our latest, illustrated prospectus is free. 


SPECIAL 15-DAY OFFER 


1920 YEAR BOOK of Wireless Telegraphy 
and Telephony and a Year’s Subscription to 
THE WIRELESS AGE. 


Total” Value: .\. 2 oes EE ess eee Bees $6.50 
Special 15-day price................00. $5.75 
Postage outside U. S. 50c Extra 
WIRELESS PRESS, Inc., 326 Bway, N. Y. C. 


A Meeting Place for Buyers and Sellers 


Space in this department costs only 25c a line. 


Minimum space 8 lines. Payable in advance. 


TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremen- 
dous demand. Big salaries. Great opportunities. 
Oldest and largest school; established 46 years. 
All expenses low—can earn large part. Catalog 
free. DODGE’S INSTITUTE, N St., Valparaiso, 
Indiana. 


PANELS—Micarta Bakelite %” thick _ stiff 
enough for small panels. Bakelite \%” thick 
1%c square inch, 3/16, % and %” proportionate 
prices. Variables for panels 21 plate $4.50, 43 
plate $5.25. Front or back mount rheostats 
$1.25, Magnet wire (enamel, cotton, silk). 
Uneeda wireless parts catalog (stamp please). 

Novotoy Radio Shop, 5th Ave., Charlotte, N. C. 


6,000 miles on a single bulb. 


175 to 20,000 meters. Simple diagram of a 
complete short and long wave receiver, both 
arc and spark, with which we read Honolulu 
6,000 miles, Germany 4,000 miles, San Diego, 
Calif., British Stations, and practically all the 
high powered foreign and domestic stations. 

Amateur and spark stations together with 
telephone and music come in good. 


Diagram and complete instructions mailed for 
50 cents in coin or stamps. Virginia Novelty Co., 
Martinsburg, W. Va. 


DID YOU SEE PAGE 21 OF JANUARY 
WIRELESS AGE? 


I built two cabinets containing this improved 
and very efficient circuit. Made them of oak 
and used Bakelite Panels and Knobs. All ‘‘wir- 
ing’? done with copper tubing. You may have 
one of these cabinets for $100, and I’ll include 
3 tubes and my absolute guarantee. G. N. 
Garrison (I. R. E.), E, Orange, N. J. 


THE MEASURE OF POPULARITY 


In almost every re-order we receive there is a 
word of thanks for our prompt deliveries, and 
it is largely to this that we attribute our pop- 
ularity. Your orders for BAKELITE, Marko 
Batteries, Parkin and G, A. Condensers shipped 
on next mail, GUARANTEED, Circulars for 
stamp. A. K. LAING, Radio Supplies, Pelham 
Manor, N. Y. 


AUTO MOTORS SUPPLIES: Buick, Michigan, 
Stoddard-Dayton, E. M. F., Cadillac, Overland, 
Continental afd Buda Motors. All types $50 each 
and up. Special High Tension Magnetos 2 and 4 
Cylinder, $9.50 each. Electric and Gas Head 
Lamps, Coils, Carburetors, Air Compressors, Gen- 
erators, Starters, etc. Write for Catalog. Address, 
Motor Sales Dept. 8, West End, Pittsburgh, Pa. 
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accompanying photographs. Tests of 
the telephone and telegraph instru- 
ments which they have attached to 
their automobile have proved success- 
ful, according to the experimenters, 
who joined the amateur ranks four 
years ago while they were attending 
the Omaha High School of Commerce. 
Following completion of their courses 
there, both young men have continued 
their intensive study, Cramer being 


Wilbur R. Cramer on the left; Fred W. Swain 
on the right: two amateurs who installed a 
radiophone set in an auto 
credited with the invention of a stand- 
ard recording dial with which, during 
the war, all United States navy wire- 
less sets were equipped. One of these 
dials was used by the crew of the 

NC-4. 

While experimenting with their 
wireless telephone apparatus for auto- 
mobiles, these experimenters have 


View of automobile with radiophone installed 
and showing method of rigging the aerial 
been testing out a device to control 
the operation of any standard make 
automobile by wireless. Another chan- 
nel for their wireless efforts will be 
the conveying of orchestra music from 
one Omaha motion picture theatre to 
another and the transmitting of a 
speech by a nationally known suffrage 
worker while in Chicago to one of 

these theatres in Omaha. 
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Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 
THE SIGN OF SERVICE 
AND PROMPT DELIVERY 


ALL WE ASK IS A TRIAL! 


Amplifying Transformers 


No. A-2 Acme mounted......5...0...%5% $7.00 
No. A-2 Acme semi-mounted........... 5.00 
No. A-2 Acme unmounted.............. 4.50 
No. 166A General Radio mounted....... 7.00 
No. 166A General Radio semi-mounted.. 5.25 
No. 166A General Radio unmounted.... 4.50 
No. Z-73 Clapp Hastham mounted...... 6.50 
No. Z-73A Clapp Eastham unmounted... 4.00 
INO: sai WV. OC GLBI ke 00. 615 ciaise s'eie oa cvovails 5.0.0 7.50 
F. D. Pitts Co., Boston, Mass. 
De Forest Unit Panel Units 

No. US-100 Pri. Condenser switch......, $2.50 
No. US-200 Anti-capacity switch........ 4.40 
No. U-200 ‘‘A”’ Bat. Switch & Tel. Jack. 3.25 

No. U-300 ‘‘A’’ Bat. Switch & Tel. Bind- 
PUD Re ORE SIs acolo od) oisi'c ciel ee: ally lopcieoeisioie) 2.20 
hed UD-100 Crystal Detector........... 4.30 
No. UR-100 Audion, Tube Receptacle.. 2.95 
No. US-400 Three point switch......... 2.25 
No. UF-200 Filament Bat. Rheostat..... 3.80 
No. UCV-500 .0005 MF. Var. Condenser... 7.75 


No. 
No, 


U-100 .0005 MF. Var. Condenser and 
grid leak 8 
UCS-1500 Bridging or Stopping 


CORay ela Ai EEG Peord cu ROC Peet ND Coen chen GIG 25 
F. D. Pitts Co., Reston, Mass, 
“B” Batteries 
No. 766 Everready 22.5V large......... $3.50 
No. 763 Everready 22.5V small......... 2.25 
No. 7623 Standard 22.5V large......... 2.65 
No. 7625 Standard 22.5V small.......... 1.50 
No. 7650 Standard 22.5V variable....... 3.50 


No. 


DL-1500 


No. 


No. 
No. 


No. 
No. 
No. 
No. 


P-3 Everready flashlight batteries 
BOCTOL CON BAG oid ieee s Gide 3/5 lars etna 3.50 


F. D. Pitts Co., Boston, Mass. 


Coils (De Forest Duo-lateral) 


Ci i a ar) 
a i arc 


eeeeree 


F. D. Pitts Co., Boston, Mass. 


Coils Mountings (De Forest) 


LC-100 with gears unmounted.....$10.00 
LC-101 with gears mounted with 

HALA PURINES (a)'s \aliaifoxe:.ci <5: gipsesel sus » aijaie's, o)ata,s « 3.00 
LC-201 with base and Pri. switch.. 15.00 
ULC-200 Single coil mounting..... 2.00 
ULC-300 Double coil mounting.. 4.80 
ULC-400 Triple coil mounting..... 5.60 
ULC-100 Same as LC-100 but on 

DOTIOL Mass So art eid 2 le thele cite Wiehe tet e. 10.75 


F. D. Pitts Co., Boston, Mass. 


IMPORTANT! 


Variable Air Condensers 
No. 1 Chelsea .0012 MF, mounted....... $5.00 
No. 2 Chelsea .0006 MF. mounted....... 4.50 
No. 3 Chelsea .0012 MF. unmounted..... 4.50 
No. 4 Chelsea “0006 MF. unmounted,.... 4.00 
No. Y-800 Clapp-Eastham .0006 MF Bal- 
BHCC EY DEY oi. '. Sailers olgueperetsyere: Pagelie’ ayers 7.50 
No. Y-800A Clapp-Eastham .001 MF..... 9.50 
No. Y-800B Clapp-Eastham .0015 MF...11.50 
F. D. Pitts Co., Boston, Mass. 
Loose Couplers 
No. A.-1 Arnold 3500 Meters.......... $22.00 
No. Y-673 Clapp-Eastham 2500 Meters. 14.00 
No. 344 Murdock 1500 Meters.......... 9.00 
F, D. Pitts Co., Boston, Mass. 
Antenna Wire 
No. F-1 7 strand No. 22 tinned copper 
TOTP Lf Cask ois:<jecaraisiohsiaushapiekatiekaipiaien> = 0.3 $0.01% 
1000 ft. or over per ft............ 0.01 
No. F-2 No. 14 Hard drawn copper pen FA 
TDiis eetitetetarera’acclevens| sieiy.seketerenstale ss 2 < 7 
(80 ft. per lb.) 
No. F-3 7 strand No. 20 hes 0 sod 
bbe bw Pe AT RE Cee oe) can) Och Ae 242 
500 ft. Or OVer) per LE.. ac eiermicre + 0.02 
F. D. Pitts Co., Boston, Mass. 
Insulators 
No. 02247) strain ‘type... i ccaswevleits J 585 $0.50 
No. O-3 10%” strain type............... 1.09 
No. O-4916 e strain’ type... sates 2 1.50 
F. D. Pitts Co., Boston, Mass. 
Ground Equipment 
No. G-100 100 Amp. 600V. ground switch.$4.50 
No. G-2 Weather-proof No. 4 ground 
WEG! Sti. colejele s bck s bbdmeeei reel ds ctor 0.10 
No. G-3 Heavy porcelain cleats with 
screws for wire, complete.......... 0.12 
F. D. Pitts Co., Boston, Mass. 
Rheostats 
No. R-2 Remler back mounting........ $1.75 
No. R-3 Paragon back mounting....... 1.75 
No, R-4 General Radio back mounting 2.50 
F. D. Pitts Co., Boston, Mass. 
Jacks 
No. 1423-W Federal N. P. 2 circuit... .$1.00 
No. 1422-W Federal N. P. closed circuit 0.85 
No. 1421-W Federal N. P. open circuit.. 0.70 
No. WH-1 Western Elec, 2 circuit...... 0.95 
No, WEH-2 Western Hlec. open circuit... 0.55 
¥F. D. Pitts Co., Boston, Mass. 
Plugs 
No. 1428-W Federal Brass ...........5. $2 00 
No. 1428-W Federal silver plated....... 2.50 
No. WE-1 Western Elec. Brass......... 1,20 


F, D. Pitts Co., Boston, Mass. 
Transmitting Condensers (Dubilier) 


Type No, Watts Voltage Cap. Price 
D-100 250 10000 .007 $19.00 
D-101 500 14000 -007 30.00 
D-102 1000 21000 007 45.00 


F. D. Pitts Co., Boston, Mass, 


We want your business! 


“REMEMBER” 
WHEN YOU SAY 
“PITTSCO” YOU THINK 


OF EVERYTHING IN RADIO! 


Vacuum Tubes 
Aldiotzom Det, Amp. O8C..a% <6. 20's 8Oe. $6.00 


F, D. Pitts Co., Boston, Mass, 
Tube Sockets 


No,;GR-=1 General (“Radioy, o..: 4.10 eisieniele $1.75 
NopR-=S00) (De B'orest <1... 5 .ncecupactusiecabars 1.50 
No. R-400 De Forest Inverted type.... 2.7 
INOj}M Wel Marconti).acatees ss SOS... 1.50 
Nog 660 Murdock). ..<\. gaa ce nie « oe 1,00 
F. D. Pitts Co., Boston, Mass. 
Rotary Spark Gaps 
INO9 443) NEUPGOCK: jiecisisie o:pisp wine poo sale «AMS $18.50 
No. 124 Klitzen latest model.......... 26.00 
No. P-1 Benwood sound proof......... 30.00 
Benwood Rotors 8, 10, or 14 point.. 8.00 
F. D. Pitts Co., Boston, Mass. 
Regenerative Receivers 
“Grebe”’ 
No. CR-1 170-600 meters with tube con 
troliself contained... . 0.3.5. .h ents $90.00 
No. CR-2 170-600 meters.............. 51.00 


No. CR-3 “Special’’ for relay work. 170- 


COO meters s/s ieee ee oo cue ake 65.00 
No. CR-3A 170-375 meters. The latest 

Grebe short wave receiver.......... 45.50 
No. CR-4 170-600 meters with series 

CONMEDSOT Ess “a: sieteare oo: 0s. 5 ecevsceys tas fe 65.00 


No. CR-6 170-600 meters. Receiver, de- 
tector and two step amplifier self 
contained. A complete set........ 200.00 

No. CR-7 6500-20000 meters. Long wave, 
wine eH control. A complete re- 

pp pipe wip ein wipe avaie ia e\ 2.0 LetBht tel ae 210.00 

(Give. he that Grebe set. An incomparable 

Christmas gift.) 


F. D. Pitts Co., Boston, Mass. 


Oscillation Transformers 


INOT 224) Murdocle \ so. cic.cs stamundisietel eles, store $ 5.00 
Nos P-1 7 Thordarson “tie. sacs 12.00 
No. TXL-100A International .. . 16.75 
No, Z-652 Clapp-Eastham 1 KW. size.. 20.00 
F. D. Pitts Co., Boston, Maadoq 
Audion Control Panels 
No, RORA Grebe with cabinet........ $12.50 


- RORH Grebe with tick. connections 17.00 
. P-401 De Forest in cabinet........ 
. P-500 De Forest in cabinet with 45 

VOlts! ish battery. citer, s viceitels eg 25.00 


F. D. Pitts Co., Boston, Mass, 


14,256 


Telephones (Pair) 
No. 1 Type C Baldwins Navy Standard.$16.50 


No.2 Type E Baldwin’s latest super- 
BONSICLV Gs As «diate sis Giseielelete tetera cle oes 0.00 
Brandes Superior 2000 ohms........... 7.00 
Brandes Transatlantic 2800 ohms...... 12.00 
Brandes Navy Type 3200 ohms........ 14.00 
No. 55 Murdock 2000 ohms............ 4.50 
No..55 Murdock 3000, ohms.4.....5.6... 5.50 
No. 52-W Century 3200 ohms Govt. 
StANASLrd: velit co .s.80s cheiete ¢ ce-s « wlebeg oie 14,00 
No. 53-W Century 2200 ohms Govt. 
SCAMGMATG ss c elareleloevere isha .c sls. « Seleligt hte. s 12.50 


F. D. Pitts Co., Boston, Mass. 


Every article listed sent to any part of the United States Postage or express prepaid! 


“Let ‘PITTSCO’ products, service and delivery solve your Xmas problems” 


SEND US YOUR ORDERS TODAY! 


Manual No. 22 just out, sent upon receipt of ten cents in stamps 


“PITTSCO” SERVICE REACHES ALL OVER THE WORLD! 


WHY NOT LET IT REACH YOU! 


F. D. Pitts Co., Inc. 


12 Park Square 


Dept. B 


Boston, Mass, U. S. A. 


When writing to advertisers please mention THE WIRELESS AGE 
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® di 
Corwin S72. 


LETTERS continue to pour in from hun- 
dreds more amateurs, thanking us for 
the promptness and carefulness with 
which their orders were filled. If you 
want shipments the day your order is 
received, and apparatus that arrives in 


perfect condition, send your next order to 


Corwin. 
this list. 


See if you need anything in 


UNIVERSAL COIL-MOUNTING PLUGS 
Anyone can easily make smooth-run- 
ning mountings with these plugs. Ex- 
ceedingly accurate! Made to fit Ra- 
disco. and all hand wound coils, 

Price, 80 cents, postpaid. 


ee 


VARIABLE CONDENSERS 


A REGS LOOK. cca Siice ca em sint sere $6.25 
A ete OOOO crc -!, ste wialonioterntnrelest a lols 5.00 
With No. 67 Dial add $1.00 
Murdock 866 .....ccccsscccsscesscice 4.75 
Murdock $67 ..c..cccccccccccecssvee 4.75 
Murdock S68 -\.. o.0.c.0 scvterteletee Nd oterets edelere 3.75 
Clapp-Eastham 800: ......eeeeeeeees 7.50 
Clapp-Eastham 800A .......-.-ee0- 9.50 
Clapp-Eastham 800B ..........+-++- 11.50 
Complete with dial 
Shipping weight One Pound. 

GRID CONDENSERS 

Radisco, Postage 3 cents............ 35¢ 

ANTENNA SWITCHES 

Murdock, S1bS, steels ts weld. HIE. $4.50 

Clapp-Eastham, 10 Ibs. .......... 12.50 

OSCILLATION TRANSFORMERS 

Radisco No, 5 ....cceceececsecseress 5.00 
Via Express collect only. 

RADIO CRAFT PRODUCTS 

DetOotor cK vicisse 4 3s « c.singe » cles o's sinene $15.00 

Two step Amplifier ...........+-- 50.00 

Detector and 1 stép......-+--+-+-+-- 45.00 

Detector and 2 step..........---+0% 70.00 

Postage paid. 

“B” BATTERIES 

Radisco No. 1, 2 Ibs. ... bcs sw stele 3 $1.50 

Radisco No. 5, 5 Ibs. ......--+seeeee 2.65 

Everready Storage battery prices on 
application, 

TUSKA C. W. APPARATUS 

PSP COMETS TDR oc cies 6.0, 512! sielole Wye $ 7.50 

SAE COLE 2 TRS pel cle cis tieis.e ¢ </e\eleleininlars 10.00 

A8S™ Coil, 8" Wop isis se, ounieere osteo. 12.50 

270) Wilt... 8. WSs tase arch nye le ed> hes 16.00 

AERIAL WIRE 

7 x 22 tinned copper 

100. feet, 2 IS oes lS Oeil $1.25 

200 feet, 4 IDS. 2... cccccevvevcccves 2.40 

500 feeteS) lbs.) = ie ose ie a einer 0’ 6.00 

AMPLIFYING TRANSFORMERS 

AR. Co. gah Tieeeatites oc lsc elece eer ee $5.00 

WEGOral el OND. eich slels*,ckeushalsialemeleinibands 7.50 

JACKS AND PLUGS 

Federal Closed Circuit ...........- 85c 

Federal Open’ "Circuit, 70 > cnc ee « sine 70c 

Federal Double Circuit............. $1.00 

FCGerat P1Ur a. tc ctcta.¢ ¢ cis sivlennaic cite aiele 2.00 

Postpaid 


ALL RADISCO COILS and Wireless Press 
Books. 


ROTARY SWITCHES 


Clapp-Eastham, No. 19 ............ $1.00 

Clapp-Eastham, No, 19A .......... .35 

OunyOwn, INO.) 1s |. «5 \ss\s0 ee biiele.« cer -40 

Our Own, NOs Bevo: ae-<tee aestee se -55 
POStA SS rae ee cn chic 6.0, 5 pe wpetelaliel site .05 

CORWIN DIALS 

ING, pf 6 G52 pS iin co fusnei a breve seus «pode toe Bye eilede. Eis $ .76 

NO, 672 8°. With KMODs aerc(crtstarae ores 1.30 

IN G5 6 So B Fe reac iis, « eeaupneruiect/oyo, Opak-uaeexniane vel 1.00 

No... 69, 3%” “with Enob. oct sation 1.70 
Postpaid. 

RECEIVERS 

Murdock No. 55, 2000 ohm.......... $4.50 

Murdock, No. 55,-3000 ohm ........ 5.50 

Brandes Superior iis occ ccc eb ous 7,00 

Baldwin ' ‘Os .9.7.; eta: ob bine Seb ees 16.50 

Baldwin Hs improved "ccs te... 3 cen 20.00 

Wow BHCAIN OW Test ene oe ciessueeeiere 12.50 

Shipping weight 2 Pounds 

CONTACT POINTS 

CP-No, ft Brass;$dG26n.. ao» sa pitch 25¢ 

CP-4 Brass, Ydozen'), Soc. sch «eects eis cee 85c 

CP-5, Nickel Plated, dozen.......... 45c 

Postpaid. 

VARIOMETERS 

Redisco Noses Peters ssecaes rele rere $7.00 

Radisco’ ING; SLD.) ainlfec ae setae nin ene 8.50 
3 pounds. 

VARIO-COUPLER 

Radisco ‘No.6 2022505 s aete eetelts erst erenes $8.50 

Radisco- No7 2D/ . te, Rae. Ty. ee 9.50 
3 pounds. 

All orders for apparatus not listed 


as postpaid must be 


accompanied 
by postage charges. 


A. H. CORWIN & COMPANY *” 


Dept. C3. 4 West Park St., Newark, N. J. 
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munication among wireless amateurs 
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Amateurs Relay Hoover Plea 


HERBERT HOOVER has sent a 
message to the American peo- 
ple from his New York, Detroit and 
Chicago offices by means of 5,000 ama- 
teur wireless operators. Mail planes 
en route and vessels at sea are ex- 
pected to forward the message, which 
reads: 

“America, facing a new year that 
finds its population warmly housed 
and clothed, and possessing a great 
food surplus that can find no market 
at home, must decide within the next 
few weeks whether part of that sur- 
plus is to be bought for export for 
relief, or whether it is to remain on 
the farms and in the warehouses, while 
hundreds of thousands of helpless chil- 
dren in Eastern and Central Europe 
starve. ’ 

“Tess than half of the $33,000,000 
required by the European Relief Coun- 
cil to conduct its child care program 
until next harvest is now in hand. It 
is unthinkable that, any of the 3,500,- 
000 charges on our charity should be 


turned into the streets. Every Ameri- 
can who has not yet taken an invisible 
guest into his home can with $10 put 
into effect a resolution that cannot be 
broken—a resolution to save a child’s 
life. A check to Franklin K. Lane, or 
your local committee, will be a truly 
American gift.” | 


Nassau Radio League Election 


At a meeting of the Nassau Radio 

League, of Freeport, L. I., the. 
following officers were elected for the 
first half of the new year: Robert 
Johnston, president; Sinclair Raynor, 
vice-president ; Fred Porter, secretary- 
treasurer; Donald Wallace, chief op- 
erator; the above with Lester Hardy, 
Henry Opperman and Thomas 


O’Brien, constitute the board of di- 
rectors; Fred Combs, chairman library 
committee; Barrington Carman, Sin- 
clair Raynor and,Huyler Ellison, meet- 
ings and papers committee; Joseph 
Joyce, Sinclair Raynor, Vincent Leib- 
ler and Robert Johnston, electrical 


E 


distance. 


single switch on panel, 


2437 GILBERT AVE., - 


A. C. W. EQUIPMENT 


788 Miles on nine-tenths of an ampere! 


In test of our C. W. Transmitter, signals were copied at this 
(Details on request. ) 


Complete transmitter mounted on grained formica panel 
10x14x34, including motor generator, 4 A-P transmitting tubes, 
filter device, filament heating transformer, microphone, an- 
tenna current ammeter, plate current milliammeter and all 
necessary controls, etc.,—$395.00, f. o. b. Cincinnati. Complete 
transmitter less motor-generator—$285.00. 


Equipment so designed that» either voice, buzzer modulated 
C.W. or straight C.W. transmission may be used by throwing 
Construction of, apparatus...and 
material employed is of usual “ACE” quality. ae 


“You may pay more, but you can’t buy better.” 


THE PRECISION EQUIPMENT CO., > 


Dept. C. - 


please mention THE WIRELESS AGE 
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E 


CINCINNATI, OHIO — 
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committee. The league desires to se- 
cure as members Nassau county radio 
amateurs. 


Springfield High School Radio 
Club 

The Springfield High School Radio 
Club, Springfield, Mo., organized last 
November, is holding meetings every 
other Tuesday at 7:30 P. M. A library 
has been started for the use of mem- 
bers, and code practice equipment has 
been installed, and the club’s station 
will soon be completed. Amateurs go- 
ing through that town are invited to 
drop in. 


Pacific Coast Convention 


N attendance of 580 radio men 

testified to the success of the Pa- 
cific Coast Radio Convention, held in 
San Francisco, November 25th to 
27th. 

Major J. F. Dillon, U. S. Radio In- 
spector, was the honorary chairman of 
the Convention. He was elected chair- 
man for the next year and a resolu- 
tion was passed to make the Conven- 
tion an annual affair. This action fol- 
lowed a series of interesting talks giv- 
en by the Convention officials and 
other prominent radio men, among 
whom were: C. I. Hoppough, radio 
engineer for the Signal Corps, U. S. 
Army; B. Wolf, Pacific Coast radio 
supervisor for the United States Ship- 
ping Board; C. Langevin, Pacific 
Coast representative for the United 
Radio Telegraphers’ Association; L. 
Malarin, of the Radio Corporation of 
America; Leo M. Meyberg; Collin B. 
Kennedy; A. E. Bessey, one of Cali- 
fornia’s most prominent and enthu- 
siastic amateurs: Mr. Pray, of the 
North Dakota Radio Association; Mr. 
Blake, of the Federal Telegraph Com- 


an 
DUCK’S 


No. 14 Big 200 Page 
Wireless and 100 
Page Electrical 


CATALOG 


raf JUST OFF THE PRESS 
Any radio amateur will tell you there is no 


catalog to take the place of Duck’s, and that 
it is a Beacon Light to guide you in the 
selection of your apparatus. 


Send 12c for the Wireless Catalog and 6c 
for the Electrical Catalog. This amount 
may be deducted on first dollar purchase. 


Great cost of catalogs and low 
prices prohibit distribution otherwise 


THE WILLIAM B. DUCK CO. 
239-241 Superior St., Toledo, Ohio 


EXPERIMENTERS’ WORLD 35 


REPARE for your future now by 

the study of Wireless. The pres- 

ent demand for trained men far ex- 

ceeds the supply. We are prepared 

to qualify you in a short space of time 

for a first grade commercial license 
and best paying position. 


Write us today for Booklet “‘B”’ 


Y.M. C. A. Radio School 


MARCY AVE., NEAR BROADWAY, BROOKLYN, N. Y. 
Telephone: Williamsburg 3800 


Hot Wire Ammeter 


A radiation ammeter for C-W or spark stations. 
Suitable also for measuring filament currents 
either AC or DC. Supplied in a variety of ranges 
and for either flush or front of board mounting. 


Price $7.75 


Described in Bulletin 904W. If our apparatus is 
not carried in stock by your dealer we can supply 
Type 127 you direct. 


General Radio Co., Cambridge 39, Mass. 
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TEMARK'S 
NAUTICAL ACADEMY | 


0. SCHOOL 
DSaAu Te Ae | 
NEW YORK Nautical Academy established 1804 BOSTON 
CAPTAIN F. E. UTTMARK, PRINCIPAL 
PREPARES you thoroughly for Giovernment License ex- 
amination for Merchant Marine and Commercial Land 

Radio. 
Special work for second grade license men in preparation 
for raise of grade. 

Electrical and Radio Theory combined with laboratory 
practice. Special course in Vacuum Tube and Radio Telephony. 
Elementary and Advanced Classes. Day and Evening Sessions. 

Write, call or phone for illustrated booklet. 


8 STATE STREET NEW YORK, N. Y. 


Facing Battery Park. N.Y. Telephone, Bowling Green 8079 
For Radio «= == UTTMARK’S~ «==: For Navigation 
STULULNDEDUDUUUTUQUOEQUQUU00E0UOCQQQ0UOQ0OUOEEQQ00UEEQEOUOQUUUDSEOSECQUUOUCEEUO0UEOEQUUCCUEOROOUUUOOOTETEOEEEEE ATS 
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we 


NY 
Your Duo-Lateral 4 


Wound Coils are Ready 
“ SERVIMU. 


J a word of explanation: Our first advertisement caused such an upheaval in 


radio circles that we were swamped with inquiries. Indeed, one large manufac- 
turer of radio apparatus immediately placed his contract with us, taking over our 
As a result; we were obliged to turn down orders. 


entire output. 
Now we have succeeded in doubling our 


That was up till a short while ago. 


productive capacity, and Duo-Lateral Coils are available to everyone in the ‘radio 
field. We can make prompt shipments from stock. Your Duo-Lateral Coils are 
ready to be shipped the moment your order is received. 


S SSS 
SSS 


REMEMBER: DUO- LATERAL ce 


1.—Lower natural period. 4.—Lower direct current peatance: 
3.—Lower high-frequency resistance. 5.—Higher self-inductance. 
2.—Very low distributed capacity. 6.—Mechanically stronger. 

Bulletin P-IW, containing valuable engineering data, constants and prices of 
numerous sizes of Duo- Lateral Coils, covering practically every wave-length used, 
is yours for the asking. TO DEALERS: OUR DISCOUNTS ARE GENEROUS 


PACENT ELECTRIC COMPANY, Inc. 


Louis Gerard Pacent, Pres, 

Exclusive Sales Agents for Wireless Improvement Company’s Complete Line 
A. H. Grebe & Co., Dubilier Condenser Co., Electrical Products Mfg. Co., Richter- Schottler Co., 
H. W. Sullivan of London, Rawson Elect. Instrument Co. and others. 

150 Nassau St., Telephone: Beekman 5810, 


New York City. 


SOMETHING NEW 
200 Meter Resonance Tuner 


Designed and made similar to the new resonance. 
coils recently explained by the U.S. Signal Corps. 
Range wave lengths 175 to 300 M. with ordinary 
amateur aerial and a 41 or 21 plate condenser in 
series with ground lead. Higher wave lengths 
obtained by using the condenser across the aerial and ground. 


WIRELESS PHONE MUSIC clearly read and amateur sig- 
nals galore. It is conductively wound with pure copper tape for 
the high frequency currents of the low wave lengths and is very 
efficient. A SPLIT PHASE COIL inside and outside diameter 
is another new departure in Wireless work. Tuner weighs 2 lbs. 
Hardwood base polished Formica top with four binding posts. 
Wiring diagram on base. FOOL-PROOF—INDESTRUCTIBLE 
—SELECTIV E—and works only with an audion (can be used in 
a panel or on table). Quantity production permits us to offer this 
WONDER TUNER at $6.00; add Parcel Post. 


10c. brings a real catalog of 16 pages from 


TRESCO 
DAVENPORT - - - 


IOWA 
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pany; Mr. Kuhn, of the Ship Owners’ 
Radio Service; Lieutenant Twist, of 
the Naval Radio Service, and many 
other prominent radio men. 

A resolution to send a protest to the 
Congressman of California on a new 
proposed radio act was unanimously 
adopted, and many signatures were se- 
cured. It was also resolved that the 
figure “4” should precede the trans- 
mission of messages in order to ascer- 
tain if other stations were listening for 
a message. A committee of six was 
also appointed as advisory council on 
any radio questions which may be 
brought before it at quarterly meet- 
ings to be held in San Francisco. 

On the evening of November 27th 
a radio ball was held at the Century 
Club, and those attending danced to 
music transmitted by radio from the 
St. Francis Hotel. One hundred 
members also attended a _ banquet 
which was included in the program. 

The organizations which were rep- 
resented at the Convention were the 
following: 

San Francisco Radio Club, Inc. 

Bay Counties Radio Club. 

Polytechnic Radio Club. 

Reno, Nevada, Radio Club. 

University of California 
Club. 

North Dakota Radio Association, 

Santa Cruz Radio Club. 

Lowell High Radio Club. 

American Radio Relay League. 

Monterey Radio Association. 

Technical Radio Club, Oakland. 

Stockton Radio Club. 

Pomona Radio Association, 

Sacramento Radio Club. 

Napa Radio Club. 

Federated Malay States Govern- 
ment. ; 

Evening High School Radio Club of 
San Francisco. 

“Pacific Radio News.” 

Leo J.. Meyberg Company. 

The United States Army. . 

The United States, Navy.” 9% 

The United States Shipping Board. 

Department of Commerce. 

United Radio Telegraphers’ Asso- 
ciation. 

Knights of Columbus Radio Club. 

Pacific Radio Supplies Company. 

On November 28th a contest was 
held in which the world’s record for 
fast radio reception was broken. De- 
tails of this contest.are given on page 
8 of this issue. 


Radio 


A Department es Dawsnseaey on 
CHRISTMAS. demonstration of 
wireless at the Filene Store in 
Boston attracted.a lot. of attention 
among holiday shoppers. ; 
The two wireless towers on the roof 
were used to support a single .wire 
aerial 250 feet above the street; ie 
this a lead was carried to the boy 
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WIRELESS: EXPERIMENTERS MANUAL | 


THE WIRELESS AGE 


/ You Wil 


Like It Too! 


The WIRELESS 


EXPERIMENTERS’ 


MANUAL 


will meet all your expectations 
AS WILL 


Any of these “Laboratory Tested” Books 


WIRELESS PRESS BOOKS MAKE GOOD OR WE WILL 
(Your Money Back If You Are Not Satisfied) 


PRACTICAL WIRELESS TELEGRAPHY 

PRACTICAL WIRELESS TELEGRAPHY is the recognized standard 
wireless text book. It is the first wireless text book to treat each topic 
separately and completely, furnishing a progressive study from first prin- 
ciples to expert practice. Starting with elementary data, it progresses, 
chapter by chapter, over the entire field of wireless—fundamentals, con- 
struction and practical operation. 

352 pages, 340 illustrations, handsomely bound in full cloth. $2 2 5 
PEIGOR Rails ois t </ataaiate'o Pyle sha eo dicta « e(e-¢ 0S bE 6/010 Bove ciele eistsvel<'s te e'seletes e 
THE WIRELESS EXPERIMENTERS’ MANUAL By Elmer E. Bucher 

The only book published that comprehensively covers the theory and 
design of amateur wireless transmitters and receivers, Construction 
of transformers, high voltage condensers, spark gaps, aerials, masts, 
receiving sets for long and short wave length reception are described in 
great detail. Construction and operation of regenerative receivers, cascade 
amplifiers, preferred circuits for long and short wave receivers, direction 
finders, underground aerials and the use of Weagant’s static eliminator 
for amateurs—all these are covered. $2 25 

Cloth bound. 340 pages. Fully illustrated. Price............ e 


VACUUM TUBES IN WIRELESS COMMUNICATION By Elmer E. Bucher 

An elementary text book for students, operators, experimenters and 
engineers. Tells in understandable language the fundamental operating 
principle of the vacuum tube. Shows over 100 different circuits for the 
practical use of the Vacuum Tube as a Detector, Radio or Audio Frequency 
Amplifier, Regenerative Receiver, Beat Receiver and Generator of Radio 


Frequency Currents. $2. 25 


Cloth. 184 pages, 130 diagrams and illustrations. Price. 
RADIO TELEPHONY By Alfred N. Goldsmith, Ph.D. 

It is the only book treating the subject of Radio Telephony in all its 
aspects. 

This complete text on radio telephony is intended for radio engineers, 
operators and experimenters, also radio electricians in the Navy, men in 
the Signal Corps, andi especially men in the Aviation Service who handle 
radio equipments. Presupposes very little knowledge of radio. Fully 
illustrated with wiring diagrams and previously unpublished photographs 
of ‘‘wireless telephone” apparatus, j 2 50 

256 pages, 226 illustrations. Full cloth. Price ° 
WIRELESS TELEGRAPHY AND TELEPHONY 
First Principles, Present Practice, and Testing, By H. M. Dowsett, M.I.E.E. 

A new book intended toa fit in between the elementary text book’ of the 
beginner and the highly specialized treatise of the advanced engineer 


and experimenter. $3 50 
RO 5 PL ORS ee e 


Cloth, 323 pages. Fully illustrated. Price 
TELEPHONY WITHOUT WIRES By Philip R. Coursey 
Following a brief treatment of the early attempts at telephony by 
electro-magnetic waves, the volume takes up the various problems of 
speech transmission, describes advanced forms of spark and continuous 
wave production, are generators and vacuum tubes as producers of oscilla- 
tions, alternators and the various forms of frequency. raisers and gives 
a broad discussion of the modulation of the transmitted energy. Receiv- 
ing apparatus and amplifiers are also discussed, together with descriptions 
of the methods and operation of apparatus and circuits designed for 


interference prevention. $5 00 
a 


Cloth, 396 pages. Fully illustrated. Price.................. 


AND DON’T FORGET TO INCLUDE A YEAR’S SUBSCRIPTION TO 
THE WIRELESS AGE WITH YOUR ORDER. REGULAR PRICE, $2.50 
A YEAR. WITH BOOK ORDER, ONLY $2.00. (POSTAGE OUTSIDE 
Uz 8. 50c EXTRA.) 


WIRELESS PRESS, Inc., 


By Elmer E, Bucher 
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326-28 BROADWAY 
NEW YORK 


PRACTICAL AMATEUR WIRELESS STATIONS 
An “Experience’’ Book 
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Containing the best suggestions of thirty-three experimenters 


on Building, Installing and Operating 
for Radio Communication. 
Editor, ‘‘The Wireless Age.” 

Paper, 6x9 in. 136 pages. 


HOW TO PASS U. S. GOV’T WIRELESS BA MENA TIONS 


Experimental Stations 
Compiled by J. Andrew White, 


Profusely illustrated. Price, 75¢ 


By E. E. Bucher 


New edition revised and extended. 


142 questions and answers, 


An ideal review quiz book when used with PRACTICAL WIRE- 


LESS TELEGRAPHY. 


Size 6144x934 inches. Fully illustrated. Price 


HOW TO CONDUCT A RADIO CLUB 


Covers parliamentary procedure, 
ments, 
detectors and many other subjects. 

Paper Cover. 148 pages. Fully illustrated. Price.... 


75¢ 


By E. E. Bucher 


indoor and outdoor experi- 
5,000-mile receiving sets, vacuum tube amplifiers and 


5c 


ORDER BLANK 


Wireless Press, Inc., 


*Outside U. S. 50c Extra. 
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New York. 

Please send me at once the books checked below, I 
ENCLOSGs, Dec: fie s ve: oveiene ccc 
Sewers Practical Wireless Telegraphy.............0.0006 +8225 
$A 23 Wireless Experimenters’ Manual.................. 2.25 
Nees Vacuum Tubes in Wireless Communication........ 2.25 
Tio Radio. Telephony® (20586 20 fe Sa Nes os deo laaiale & 612.50 
ols dats Wireless Telegraphy and Telephony. ne Ss». subtree pee 
Pe Pe Telephony Without Wires........................ 5.00 
Aveta ee toe Thermionic Valve, J. A. Fleming... ............ 5.00 
Pears Oscillation Walve, R. D. Bangay.. .............++ 2.75 
Ss he’, Practical Amateur Wireless Stations.............  .75 
ess How To Pass U. S. Govt. Wireless Examinations, . 15 
Se eae How To Conduct a Radio Club..............+..+. 45 
Brak ois *Wireless Age (with book order)................+- 2.00 
Ma hanes *Wireless Age (without book order)............... 2.50 
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Why we recommend our Navy Type 
Headset for exacting use 


Our Navy Type Headset will 
produce audible signals from the 
least amount of 
current. Since the 
action is direct on 
the diaphragm they 
work at the best 
mechanical ratio 
and there is no loss 
of current neces- 
sary to operate in- 
tervening mechani- 
‘cal movements. 
This. diaphragm 
has a natural high 
pitch which enables 
the operator to read 


“Navy Type’’ 
Weight 9 oz., 


band and polarity indicating cord. 
Price, $14.00. 


| trans-Atlantic signals more read- 

ily through static interference. 
The Navy Type is 
wound to an A, 
C. resistance of 
50,000 ohms 
and is peculiarly 
adapted to vacuum 
tube reception, 
Then there is the 
exclusive Brandes 
feature of perfect- 
ly matched tone, 
which brings in the 
faintest signals in 
one clean, clear 
note. 


50,000 Ohms, A. C. 
complete with head 


BRANDES MATCHED-TONE HEADSETS 


The sensitiveness and matched- 
tone features of Brandes head- 
sets are permanent. The dia- 
phragm is the only moving part, 
and as the headsets are of rugged 
construction for everyday use the 
adjustment is not easily dis- 
turbed. Brandes headsets re- 
quire no tender care to keep 
them in perfect condition and no 
extra strong signal will make 
them inoperative. 


C. BRANDES, INC., 


You can pay more for a head- 
set and you can buy a heavier 
one, but you cannot buy a bet- 
ter one than the Navy on the 
basis of sensitiveness, comfort 
or price. Send us $14 and we 
will send you a Navy Type 
Headset. Try it for 10 days. 
If you aren’t satisfied, return the 
headset and we will refund your 
money without question. 


: Room 818, 


32 Union Square, New York City 


Also 
Trans-Atlantic Headsets, 25,000 


makers of 
ohms, A. C 


Superior Headsets, 2000 Olims, D. Co) 0), 2 - a eee eee, 


Send 5c for catalog “W” 


RADIO CLUB PINS 


Special folder of designs and prices in ad- 
dition to regular catalog free 
on request, Be sure to see 
these new numbers which 
will put new life in your club. 


Metal Arts Co., Dept. 13, 
Rochester, N, Y. 


QUALITY SERVICE 


Regenerative Sets; 


Paragon RA-10 
ignal Navy Type 


Storage battery 6 V 60-80 amps. guaranteed 2 


WESTCHESTER RADIO SERVICE 
253 So. Broadway, Yonkers, N. Y. 
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partment on the second floor, where 
a Navy 250 to 7500 meter receiving 
set was used with three Amrad ampli- 
fiers and a Magnavox loud speaker. 
The Arlington weather report and time 


were easily read all over the crowded © 


floor of the department store, other 
stations as far away as Sable Island 


coming in so loud that it was necessary ~ 


to cut down amplification, as it inter- 
fered with clerks and customers un- 
derstanding each other. 


A Workable Indoor Aerial 
F CLIFFORD ESTEY (1FAV), 


New Year’s evening at home he put 
up an indoor aerial, never thinking 


of Salem, Mass., reports that on — 


that he would get the results that — 


followed. 


He ran nine wires across the attic — 


about fifteen feet long and connected 
them all together on one end and 
dropped a lead down between the par- 
tition and fished it out on the second 
floor where the steam pipe goes 
through the wall. 


For apparatus he had an Amrad | 
short wave coupler, two variometers | 


and a detector amplifier (one step), 


using a Radiotron and one Moorehead _ 
class two, and a borrowed storage bat- | 


tery from an automobile. Signals 
from 1GBT came in like a ton of 
bricks on the regenerative receiver, 


and he got the surprise of his life to 


hear 8GW very clear and no QSS; at | 


10.35 he heard the following: 8RG, 
3EN, 3VV, 3WY, 3ABC, 8ACT, 3DV, 


8HG, 8XK, 8MZ, 3CO and 8SP, all | 
OSA through QRM from first and 


second district stations. 
With an indoor aerial and steam 
radiator for ground this is FB. 


Radio Research Association 


HE Radio Research Association | 

has been formed by the former | 
Scientific Research | 
Club, a pre-war organization of New 


members of the 


York. 


The club is installing a short and 
long wave receiver, a spark transmit-— 


ter and a C.W. set. A technical com- 


mittee has been appointed composed | 
of experienced radio men and a junior | 


class has been formed for amateurs 
who are not of the age to make them 
eligible to enter the senior organiza- 


tion; instruction will be given in both 


code and theory. 


It is the purpose of the club to ex- | 


periment in the field of radio and to. 
affiliate with the National Amateur 
Wireless Association in the near fu- | 


1921 BULLETIN NOW READY.GET YOURS! 
Beginning the New Year right, we announce 
Prepayment of Postage on Sorala Specialties! 


H. B., 110 volts, 
A. C., 60 eycle, 
A sins phase, 
A sis: R. P.M. 


Type J D. C. Ammeters and Milliam- 
on 0-3, 0-5a, 0-100, 0-300, 0- ih Any ture. | 
le os He abe ke emia Sear es 
LARGE UANTITIES NEW mashing MACHINE Type 70-666; VaR mokerenel Weenies 16.00 ! 
i MOTORS aype F 0500 Velemertt Retry: Meetings are held every Saturday 
able Condensers with 4%” Navy Dial. 6.00 at 303 Henry street, New York City. 
- d M - i 
re dotinge hee aaah gee -.- 6.00 All communications should be ad-— 
en adio an { 
AN Meters: aes cls ois, CUI Oe Os GIO ol snehs 75 dressed to ek Hoffman, the secretary, 


7. 
SOMERVILLE RADIO LABORATORY at 233 South Third street, Brooklyn, 
Radiophone and C. W. Accessories 
102 Heath St. Somerville, 45, Mass. NETY. 
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MANUFACTURER 


“S DISTRIBUTER 


GHAS. H. JOHNSTON - Box 8 W, E, Pittsburgh, Pa, 


ae 
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EXPERIMENTERS’ WORLD 


The subject for the new prize contest of our year-round series is: 


MECHANICAL INTERRUPTER FOR D. C. 
TRANSMITTERS 
Closing date, March 1, 1921. 


Contestants are requested to submit articles at the earliest practicable 
date. 


Prize Winning Articles Will Appear in the May Issue. 


Some of the amateurs living in big cities are supplied with direct 
current and have to find a means for breaking it up before they are 


Prize Contest Announcement 


39 


Storage Batteries 


Supplied by this association are storage bat- 
teries that you can buy with the assurance 
that they will give you service. The same ap- 
plies to all equipment endorsed by this associa- 
tion which offers you the same SERVICE at 
the same SAVING now enjoyed by over 3,000 
of its members, 


A-3 6 v 20-40 amp. hour.............. $16.25 
A-4 6 v 40-60 amp. hour.............. 20.00 
A-5 6 v 60 ampere hour 19.00 
A-6 6 v 80 ampere hour.............. 24.00 


These batteries will supply 6 volts at 1 ampere 
for periods stated. After long tests the Marko 
make of battery is supplied exclusively. We 
endorse it as the best value at a most reason- 
able price. 

Write for details of this organization which will 
save you money on anything radio you care to 

purchase. 


DEPT. A. 


Mutual Purchasers Association 
2-4 Stone St. New York City. 


able to do any transmitting. One of the young men so handicapped 
has put it up to me and I am going to “pass the buck” to you. Show 


us how to make a mechanical interrupter capable of handling a one- 


half K. W. Transmitter. — = — 
New 1920 Red Head Phones 


We announce the new model of the 
famous Red Head Radio Receivers, 
greatly improved, 3,200 ohms, $12.50 

7 the pair. Write for Bulletin F6. 
The Newman-Stern Co., Distributors for 
\ DeForest, Murdock, ” Signal, Bunnell 
i) and other famous lines. 


PRIZE CONTEST CONDITIONS—Manuscripts on the subject announced above are judged 
by the Editors of THe Wiretess Acre from the viewpoint of the ingeniousness of the idea 
presented, its practicability and general utility, originality, and clearness in the description. 

iterary ability is not needed, but neatness in manuscript and drawing is taken into account. 
Finished drawings ‘are not required, sketches will do. The contest is open to everybody. The 
closing date is given in the above announcement. THe Wrretess AcE will award the following 
prizes: First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, in addition to the regular 
Space rates paid for technical articles. 


All manuscripts should be addressed to the Contest Editor of THE Wiretess AGE 


ARLINGTON TESTED CRYSTALS 


For over five years the ac- < 
cepted standard for crystal 0 
detectors. Galena or Silicon, Cc 
individually tested and pack- 
ed in tin containers, post 6 
My paid, 35c crystal. 


<7 | We are distributors for Murdock, DeForest, 
\°f Signal, Amrad and all standard lines. 


THE NEWMAN-S.ERN CO. 
® Dept. W. A. Cleveland, O. 


Radio Engineers Wanted 


HE United States Civil Service D. C.; and Signal Corps Radio Labo- 
Commission announces open com- ratory, McCook Field, Dayton, Ohio, 
petitive examinations for the positions at the salaries indicated, and vacancies 
of radio engineer, $3,000 to $4,800 a occurring in position requiring similar 
year; assistant radio engineer, $2,000 walifications, at these or higher or 
to $3,000 a year; radio laboratory as- lower salaries, will be filled from these 


TELEGRAPHY 


sistant, grade 1, $800 to $1,200 a year; Seo 3 (Both Morse and Wireless) and RAILWAY ACCOUNTING 
Al y 2 ‘ ‘ : For any of these positions the en- taught thoroughly and quickly. Big salaries now paid. 

St an arges 

grade 2, $1,200 to $2,000 a year. Ap- reece ey preemed terry seg mete dat 


trance salary within the range stated 
will depend upon the qualifications of 
the appointee as shown in the examina- . 
tion and the duty to which assigned. 

After six months’ satisfactory ser- 
vice appointees at armnual compensa- 
tion of $2,500 or less may be allowed 


way, Radio, and Government officials. Expenses low— 
opportunities to earn large portion. Catalog free. 


DODGE'S INSTITUTE 


plications will be rated as received un- 
til April 5, 1921. Vacancies in the 
Signal Service at Large, War De- 
partment, for duty at Camp Alfred 
Vail, N. J.; Signal Corps Laboratory, 
Bureau of Standards, Washington, 


E 3treet, Valparaiso, Ind. 


Attention Radio Experimenters 


STOP buying, borrowing and using telephone condensers. You 
| KNOW that they WON’ T stand up...GET» the, ONLY ‘PUNCTURE 
| PROOF condenser made. DESIGNED and BUILT especially for 
PALENTS “Rebbe 


| Wireless Telephone and C. W. transmitters. 
FOR. | 


This Condenser CANNOT and WILL NOT break down. 


| If you break one down on your Station we will replace it without cost. 
FULLY TESTED by Experts on many Radio Stations. GUARAN- 
TEED to REDUCE generator hum and give a clear, resonant tone at 
the Receiving Station. 


Pit ee ONY COS E NOmCOST FOR 
REP CACH MENTS... 


Zi ME nO EVOL US DG. 4 Shooto: $2.50 
iS MF, 1600 VOLIS:Dal. |}... ban REET iedes 5.00 


IMMEDIATE DELIVERY DEALERS WRITE 


Send cash, check or money order, registered to the 


Radiolectric Shop, 919 Huron Rd., Cleveland, 0. 


When writing to advertisers please mention THE WIRELESS AGE 


RETURN COUPON 


Arherican Radio Relay League, 
Hartford, Conn. 


Enclosed find. $1; please enter my trial subscrip- 


tion to QST for 7 months. 
Name 


Address 
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A VACUUM TUBE UNIT 


Will greatly increase the receiving range of your 

The combination shown opposite consists 
“A-M” Detector Unit and the Radiotron U.V. 
This makes a complete V. T. Detector 
outfit—well within the reach of every amateur! 


Price, Complete $11.00 


The greatest value ever offered! Send in your 


station. 
of the 
200 tube. 


order today. 


The“A-M” Vacuum 
Tube Unit 


Incorporates in a single unit, a 
VT socket, filament  rheostat, 
grid condenser, grid leak, and 
binding posts. Moulded com- 
position Base. 


Price $6.00 


Get one at once, and mount 
your own VT, 


Order your New Radiotron Tubes from Us. 


Radiotron U.V. 200 


"TBs NEW detector and amplifier tube 

is the latest product of the research 
laboratories of the General Electric Com- 
pany. It has been specially designed to 
meet the requirements of the amateur and 
experimental field, viz.: the production of 
a tube which would prove a sensitive de- 
tector and a superior amplifier, and which 
could be operated off a single standard 
2244 volt plate battery. 


Radiotron U.V. 200 is the best radio 
detector and audio frequency amplifier 
yet produced. It is particularly adapted 
to standard regenerative circuits, in which 
it functions with greater sensitiveness and 
stability than any other tube. 


Best detector action is provided by a 
grid condenser of 0.00025 MED capacity 
and the Radio Corporation’s standard grid 
leak of % MEGOHM resistance. The plate 
voltage must be closely adjustable from 
18 to 22% volts. The requisite variation 
of the plate voltage must be obtained in 
three ways: (1) By a standard “B” bat- 
tery potentiometer; (2) By a ‘‘B” battery 
with taps to each cell; (3) By a special 
“A”? or filament battery potentiometer of 


200 ohms which will be manufactured 
by the Radio Corporation. In the case 
of the last mentioned method the nega- 
tive terminal of the “B’’ battery (which 
is tapped from the 12th cell) connects 
to the variable contact on the ‘‘A’’ bat- 
tery potentiometer. 


Radiotron U.V. 201 


T HE TUBE is also a newly designed de- 

tector and amplifier of the pliotron 
type, which was developed in the Gen- 
eral Electric Company’s research labora- 
tory. Experts who have tested this tube 
pronounce it to be the most efficient 
and stable amplifier available to date. The 
normal plate voltage is 40 (2 standard ‘‘B”’ 
batteries), but plate E.M.F’s up to 100 
volts may be used with increasing ampli- 
fication. Price $6.50. 


All Radiotrons are manufactured in 
accordance with rigid specifications, as- 
suring a uniform product. They are made 
to fit standard four-prong sockets. Watch 
future announcements for data coneerning 
the other types of tubes and devices which 
will be soon placed on the market. 


The NEW Radisco Better ‘‘B” Batteries, (Tapped), nee 
volt, 15 cell, with variable voltage feature $2.6 


ATLANTIC RADIO COMPANY, INC. 


88 Broad St., Boston, 9, Mass. 


Branch, 15 Temple St., Portland, Maine 


Request Bulletin 14 


‘* EVERYTHING 


IN RADIO”’’ 


WESTERN RADIO ELECTRIC COMPANY 


SEND FOR OUR LATEST 


STOCK BULLETIN AND PRICE LIST 


550 SOUTH FLOWER STREET 


HAVE YOU 


Dated May, Dec. 1914. Feb. Mar. 1915. 


LOS ANGELES, CAL. 


ANY COPIES OF 


WIRELESS AGE 


May, June, August, September, 1919 and 


January, February, 1920? 


Send them to us and we will extend your subscription one month for each copy 
you send, 
CIRCULATION MANAGER 


WIRELESS PRESS Inc. - = 


326 Broadway, New York City 


Fesruary, 1921 


the increase granted by Congress of 
$20 a month. All citizens of the 
United States who meet the require- 
ments, both men and women, may en- 
ter these examinations ; appointing of- 
ficers, however, have the legal right to 
specify the sex desired in requesting 
certification of eligibles. For these 
positions in the Signal Service men are 
desired. 


On account of the needs of the ser- 
vice, papers will be rated as received 
and certification made as the needs of 
the service require. In the absence 
of further notice, applications for these 
examinations will be received by the 
commision at Washington, D. C., until 
the hour of closing business on April 
5, 1921. If sufficient eligibles are ob- 
tained the receipt of applications may 
be closed before that date, of which 
due notice will be given. 


The duties of appointees to the posi- 
tions of radio engineer and assistant 
radio engineer will be to conduct or 
superintend the development, design, 
and construction of practical and spe- 
cial apparatus and methods of radio 
signaling suited to special. conditions 
and of standardizing such apparatus 
for the Signals Corps, such apparatus 
to include sets for land use for more or 


‘less permanent stations, also for port- 


able land stations, and for airplane and 
ship sets to carry out advanced techni- 
cal work in radio research; to analyze 
the data which may accrue from ob- 
servations of the operation of various 
radio apparatus and installations ; and 
to plan and execute experimerital in- 
vestigations as indicated. Ability as 
an operator is not essential but is very 
desirable. 

The duties of radio laboratory as- 
sistants will be to assist in radio wors 
to be conducted in Signal Corps lab- 
oratories. 

For all of the above positions ex- 
cept laboratory assistant, Grade 1, it 
is desired to obtain men who have re- 
ceived a bachelor’s degree or equiva- 
lent, so that they will be eligible for 
promotion in time up to the highest 
position, according as they obtain ad- 
ditional experience and demonstrate 
their fitness, and as vacancies may Oc- 
cur. It is not the intent, however, to 
bar applicants for lack of a degree if 
they possess the equivalent as speci- 
fied hereafter and if their education 
and experience are such that they give 
promise of developing into capable 
engineers. 

Competitors will not be required to 
report for examination at any place, 
but will be rated on the following sub- 
jects, which will have the relative 
weights indicated : 


Subjects. Weights. 
1. Education and preliminary experience.. 30 
2. Special experience and fitness.......... 40 
3. Publications, reports, or thesis (to be 
filed with application) Rass £85550 fe 30 


Total |. saelose.s ¢ 0 sicuslwcs «ites re en 100 
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Under the first two subjects com- 
petitors will be rated upon the sworn 
statements in their applications and 
upon corroborative evidence. 

The requirements for eligibility for 
appointment to these positions are as 
follows: 


Applicants must attain an eligible 
rating in the third subject and must 
meet the following requirements— 


Radio Engineer.—Except as modi- 
fied below, applicants must show that 
they have graduated with a bachelor’s 
degree, with major work in physics or 
electrical engineering, from a college 
or university of recognized standing, 
and, in addition (1) have had at least 
three years’ experience in the design, 
manufacture, or installation of radio 
apparatus for the Government or for 
a contractor who has supplied satis- 
factory radio apparatus for the Gov- 
ernment, or (2) have been engaged 
for at least three years in research 
work of an acceptable character deal- 
ing with radio problems. 


_ Assistant radio engineer.—Except 
as modified below, applicants must 
show that they have graduated with a 
bachelor’s degree, with major work in 
physics or electrical engineering from 
a college or university of recognized 
standing, and, in addition (1) have 
had at least one year’s experience in 
the design, manufacture, or installa- 
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er FIND the latest things in radio, at our store, 
first. You'll find, always, a comprehensive stock that 
includes every good make. You'll find people here, who 
really know enough about amateur radio to help you in 
your selections. Finally, you'll find that the prices clearly 
reflect the savings of low rent and expense 


Let us show you the new Grebe ‘‘Babe Ruth’’ set. (Type 
CR3A Short Wave Regenerative Receiver and VT unit.) 
It’s a dandy! Range upto 350 meters. 

Price $45.00 
SPECIAL OFFER: We have just picked up a fine lot of Vario- 
meters. Splendid performers, well built and brand new. 


Prices, $4.50, $6.00, $7.00 and $9.00. 


Prompt mail order service. Send 10c. for our new catalogue. 


American Electro Technical Appliance Co. 
235 Fulton St., Dept. AA. New York 


IF YOU PLATE BATTERIES 


are having trouble in 22Y% Volt Units 
getting COpies of Five large size flashlight batteries soldered 


together with 14 inch brass strip, Terminals 
THE WIRELESS AGE of brass strip drilled for bolt and nut con- 


Why don’t you send nections. Price $2.00, postpaid anywhere in 


vu. S. 
us your yearly ECONOMY RADIO SUPPLIES CO. 
subscription? 232 Sanford St. East Orange, N. J. 


eaphonogaph 


The sound producing elements are 
the same—a sensitive mica dia- 
phragm which easily responds to 
the thousands of over-tones of 
the human voice or any musical 
instrument. 


Their ultra-sensitiveness made 
them world-famous for the wireless 
telegraph. Their clear, natural re- 
production is making them equally 
_famous for the wireless telephone. 


Send, direct or ask you dealer, for new 
Baldwin booklet. : 


Ay 
; / _, It illustrates and describes fully. 


(/ J JOHN FIRTH & CO., Inc. 
YUL | 18 Broadway — - - New York 


Sole distributors of 
Eldredge Measuring: Instruments 
Kolster Decremeter. 
U.S. Bureau of Standards Wavemeter. 
“Navy Standard Leyden Jars. 
Brownlie Adjustable Telephones. 
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is 


SHOAL TOUT AAEM ANNUAL ETEESETAAAUTOAANOOU GUTTA NETH ETOAA STOUT AAO TOU EEDA ATHENS AUHU AEGEAN ETHAN ETN HEA HOARE TNA 


new Z. R. V. Variometer, a coupler of similar construction to the vario- 

meter, grid condenser and grid leak. The panel is of 4% inch bakelite, 
handsomely engraved and fitted with three 3 inch dials. It measures 1434 
inches long by 5% inches high and exactly matches our detector and amplifier 
panels advertised in last month’s Wireless Age. 


TYPE Z. R. F. REGENERATIVE RECEIVER..................... $38.00 
TYPE Z. R. V. VARIOMETER only........ ......2 sce eeee ee eeeeee 6.50 


Apparatus which excels in those qualities which for 13 years have maintained its 
enviable reputation for reliability will be found pre-eminent in the display rooms of dis- 


criminating dealers and is manufactured by 
CLAPP-EASTHAM COMPANY - 161 MAIN STREET 


CAMBRIDGE, MASS. 
Catalogs mailed for 6c. stamps. 


‘ect Z. R. F. Regenerative Receiver for 175 to 600 meters consists of our 


MEFENONONENTOTNUSEEOOVUTEDU ELEN CPTAIOEUNEOEOQONOUTENOOETOAONOOOLSLTOOAOEOUYSOROOLLEO RAGA UAOE EOE COON OOMORATIE ASHER TEN ONEONTA OFTEN EOONONEUOOLLO AOR UARELOOOEDSOOEEOEOOLOLE OD c= 


DOUBLE ANNOUNCEMENT 
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Central Radio Company 


CENTRAL RADIO COMPANY is the larg- 
est and best radio supply house in the 
central states. A complete stock of all 
leading makes assures prompt shipments, 
Exclusive central states agent for A. H. 
Grebe & Co. Send ten cents in stamps or 
the names and addresses of six live cen- 


Central Radio School 


CENTRAL RADIO SCHOOL is the best 
radio school in the central west. Modern, 
complete equipment. Special licensed 
radio station. Experienced instructors 
trained to teach. Low tuition rates and 
living expenses. Both radio-telegraph 
and radiophone courses. Our school only 


tral states operators and we will mail you nine miles from Kansas City. Enroll any 
our catalogue and place your name on time. New classes formed first Monday 
our mailing list. Visit our salesroom. of each month. Catalogue free. 


CENTRAL RADIO BUILDING, INDEPENDENCE, MO. 


You Should Equip Your Set 


with a good grid condenser. 

We have one made of mica and copper, mounted between 2 bake- 
lite strips, the right capacity for your grid. The price is $1.25, but 
we are selling them this month for $1.00. 

We carry a very complete line of radio apparatus and have an ex- 
ceptionally complete stock of parts. Send 10 cents in stamps for our 
catalog. 


THE RADIO ELECTRIC COMPANY 
3807 Fifth Ave., W. Pittsburgh, Pa. 


NEW SHORT WAVE COUPLER No. 747 


Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance 
Amateur work. Tunes to 800 meters. Does away with the dead-end effect so common wken 
large couplers are used for short wave reception. 


Mahogany finished woodwork. Brass metal parts. 
Has new slider feature. Secondary has six taps. 
Wound with Red Enameled Wire, or, secondary 
with Green Silk if so ordered. Measurements 
over all, length 12 inches, width 414 inches, 


c 


height 5 inches, 
PRICE - - $10.00 


F. B. CHAMBERS & CO., 
2046 ARCH STREET - - PHILA.. PA. 
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tion of radio apparatus for the Goy- 
ernment or for a contractor who has 
supplied satisfactory radio apparatus 
for the Government, or (2) have been 
engaged for at least one year in re- 
search work of an acceptable char-— 
acter dealing with radio problems. 

Substitution of experience for col-_ 
lege education—lf the competitor has 
not had the required education for 
radio engineer or assistant radio en- 
gineer, he may offer in lieu thereof ad- 
ditional experience in engineering or 
research work on radio, telegraph, 
telephone, or high tension electrical — 
work of a character acceptable to the © 
Commission. Applicants’ for radio - 
engineer may offer two years, and for 
assistant radio engineer one year, of © 
such experience as a substitute for 
each scholastic year of the required 
education. In any case at least half of 
the experience presented for this pur- — 
pose must have been on radio work. 

Radio laboratory assistant, Grade 
1.—Applicants must show that they 
have graduated from a four-years’ 
high-school course or have completed 
at least fourteen units of study ac- 
ceptable for college entrance; In 
addition, they must either possess a 
first-grade amateur license as radio 
operator or submit evidence that they 
have had at least six months’ ex-— 
perience on radio work tending to 
familiarize them with radio trans- 
mitting and receiving sets. 

Radio laboratory assistant, Grade 
2.—Applicants must show that they © 
they have had the education and ex- — 
perience specified in one of the follow- © 
ing groups: 

(a) Graduation with a bachelor’s — 
degree, with major work in physics or 
electrical engineering, from a college © 
or university of recognized standing. 

(b) Graduation from a four-years’ 
high-school course or the completion 
of at least fourteen units of study ac- 
ceptable for college entrance, and, in- 
addition, at least two years’ experience — 
as laboratory assistant in radio or elec- 
trical work or allied work of equiva- 
lent character. 

Under the third subject applicants 
must submit with their applications an — 
original publication, report, or thesis. _ 
If prepared specially for this examina- | 
tion, it should be not less than 1,000 © 
words in length. For the positions — 
of radio engineer and assistant radio 
engineer such publication, report, or — 
thesis should represent the result of 
original investigation or research on | 
radio problems. For the positions of © 
radio laboratory assistant, Grades | | 
and 2, it may be an original discus- 
sion on a technical phase of radio work. 

Age on date of making oath to ap- 
plication : pir 

Radio engineer, 25 to 50 years. 

Assistant radio engineer, 22 to 40 


years. | 
| P | 
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VACUUM TUBES OF MERIT 


T is not many years ago that a scientist conceived the possibilities of the 
Vacuum Tube in radio communication. It was an epochal achievement. 
Incidentally the tube has well-nigh revolutionized the radio art. 


Today, the manufacture of Vacuum Tubes has become an exact science. 
Carefully devised manufacturing and testing methods, coupled with the years 
of experience of the General Electric Company’s Research Laboratories 
in the fields of electron emission, has resulted in a remarkably sensitive 
and uniform series of Vacuum ‘Tubes for radio detection and amplification. 


The Radio Corporation takes pleasure in placing at the disposal of 
radio experimenters products which incorporate America’s best research 
and engineering knowledge. Radiotrons not only incorporate the best 
engineering knowledge and skill resulting from a vast amount of research, 
but they also have the advantage of being manufactured in the world’s 
largest lamp factories under approved and most modern processes. Quality 


‘ds mh é prominent factor. in Radiotrons.. A trial will prove this. 


RADIOTRON RADIOTRON 
U.V. 200 U.V. 201 


has been judged an excep- 
tional amplifier of the 
Pliotron type and proves 
brought out to date. It advantageous for detection 
operates on a single stan- and for radio as well as tone 


dard plate battery and has frequency amplification. 
The filaments of both these 


tubes operate from a 6-volt 
storage battery. 


LIST PRICE $5.00 LIST PRICE $6.50 


is the best detector and 
itone frequency amplifier 


proved excellent for ama- 
teur regenerative circuits. 


A complete line of vacuum tube ACCES- — Ready for instant mailing: two valu- 
SORIES are now in manufacture and able bulletins containing explicit and 
will shortly be available. Dealers and detailed data as well as many practical 
Jobbers: We have an especially attractive circuit diagrams employing these two 
proposition for you. Write us at once. Radiotrons. 


The Radio Corporation’s tubes are covered by patents dated November 7th, 1905, January 15th, 1907, and February 18th, 1908, 
as well as by other patents issued and pending. Tubes licensed for amateur and experimental use only. Any piher use 
will constitute an infringement. 


Address all orders and inquiries Lo 
COMMERCIAL DEPARTMENT, SALES DIVISION 


RADIO CORPORATION OF AMERICA 


233 Broadway, New York City 
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An Addition to the 
THORDARSON (mepav’) LINE 


Type RS" 


TRANSFORMER 


|p apse: aaa AONE a6) v0" gan $15.00 


ee 


Transformers, Oscillation Trans- 
formers, Condensers, Spark 
Gap Rotors 


Thordarson Electric Mfg. Co. 


CHICAGO 


Another New Book 
MY ELECTRICAL WORKSHOP 


A Book for the Electrical Experimenter 
By FRANK T. ADDYMAN 


ERE is a book that is different — 

one that covers a lot of subjects 
that, while unrelated, are in the same 
general field and of equal interest to 
the electrical experimenter. 


Table of Contents 


Concerning Magnets and Their Ways. Measuring Magnetism. 
Making an Electric Current. More About Cells. Wires and Joints. 
Magnets and Currents. Electro Magnets. What is Electricity? 
Measuring a Current. Electro-plating and Electro-typing. Currents 
and Magnets. Microphones and Telephones. The Telegraph. Mak- 
ing an Electromotor. The Dynamo, Electric Lighting—Arc Lights. 
Currents and Currents. Electricity at. Rest. The Induction Coil 
and Its Uses. The Magnetic North. ; 


249 Pages, 169 Diagrams and Illustrations. Price $2.25 


WIRELESS PRESS 326-28 Broadway, N. Y. 


INCORPORATED 
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Radio laboratory assistant, Grades 
1 and 2, 18 to 30 years. 
Age limits do not apply to persons 


entitled to preference because of mili- 


tary or naval service. 
Applicants will be admitted to these 


examinations regardless of their resi- | 


dence and domicile; but only those 
who have been actually domiciled in 
the State or Territory in which they 
reside for at least one year previous to 
the examination, and who have the 
county officer’s certificate in the appli- 
cation form executed, may become 
eligible for permanent appointment to 
the apportioned service in Washing- 
si Na Be ay 

Applicants should at once apply for 
Form 2118, stating the title of the ex- 
amination desired, to the Civil Service 
Commission, Washington, D. C. 


Queries Answered 


Answers will be given in this department to 
questions of subscribers, covering the full range 


of wireless subjects, but only those which relate | 


to the technical phases of the art and which are 


of general interest to readers will be published — 


here. The subscriber’s name and address must be 
given in all letters and only one side of the paper 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be pis observed. 

Positively no Questions Answered by Mail. 

S. L. G., New York City: 

Indoor aerials in the form of loops, 
or wire run around the room in the pic- 
ture moulding, usually receive very lit- 
tle energy so that a vacuum tube and 
amplifier set are required in order to 
receive signals any great distance.. Try 
using the gas and water pipe with a 
small fixed condenser in the circuit as 
shown in the diagram. 


It seems to us that your filament or 


plate batteries fail to supply sufficient — 


current after using them for awhile. Try 
other vacuum tubes against your present 
detector. Possibly NAA does fade due 
to power output actually decreasing. 
Suggest you add a one or two step am- 
plifer to your station if unsuccessful in 
any other way. 

J. W. T., Jr., Shelby, Miss.: 

The grid leak on the second bulb 
should be removed. Use a lower volt- 
age, preferably variable plate circuit of 
the detector tube and a separate battery 
of 40-60 volts on the amplifiers. The 
tickler coil is necessary in this circuit for 
best results. Connecting another audio 
frequency transformer instead of the 
radio frequency connection you are now 
using, should give better results. In 


this case a grid condenser is needed in © 


ee ee ee ee es ce eel 


ee ee ee ee 


i ie 


the grid circuit of the detector tube. Be 


sure the high voltage end of your audio 
frequency transformer is connected to 
the grid as this is the chief cause of 
poor amplification. The free end is the 


connection on the outside or top of the © 


secondary coil. 


ha 
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HERE’S A SURE WINNER 


For long distance work you can find nothing to beat the 
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Type CR 3A 
Short Wave Regenerative Receiver and 


Vacuum Tube Unit 

Compact, complete, dependable, with a wave- 
length range running up to 375 meters, it fills the need 
for a moderate-priced regenerative receiver, Built in 
every way up to the Grebe standard. 

The CR-3A includes a variable antenna circuit, 
continuously variable grid and plate circuits, a specially 
designed coupling circuit and a standard vacuum-tube 
mounting with a grid condenser and leakage element. 

All binding posts are conveniently located on the front of the panel. The price $45.50 is within the reach of all. 
Be sure to ask your dealer about the CR-3A. 


GREBE Radio Apparatus is Licensed Under the Original Armstrong and Marconi Patents 
Central Radio Institute, Independence, Mo. Klaus Radio Company, Eureka, Ill. 
Continental Radio and Electric Corp., New York. Manhattan Electrical Supply Co., New York, Chicago, St. Louis. 
Detroit Electrical Co., Detroit, Mich. Leo J. Meyberg Co., San Francisco, Cal, 
Doubleday-Hill Blectric Co.; Pittsburgh, Pa. Pacent Electric Co., Inc., New York City. 
Electrical Specialty Co., Columbus, Ohio. EH Dy Pitts. Cosy Inc., Boston, Mass. 
Holt Electric Utilities Co., Jacksonville, Fla. Philadelphia School of Wireless Telegraphy, Phila., Pa, 
Hurlburt-Still Electrical Co., Houston, Texas. Western Radio Electric Co., Los Angeles, Cal, 
Kelly & Phillips, Brooklyn, N, Yi. 


A. H. GREBE & CO., Inc. 74 Van Wyck Blvd., Richmond Hill, N. Y. 


A NEW MODEL, JONES SHORT WAVE REGENERATIVE RECEIVER, 
IN CABINET FORM, FOR - $29, 00 


A superlative Cabinet Receiver, built with the 

same technical skill and care that character- 

izes our higher priced sets. Model “H”’ will 

hold its own against the best in the market. 

NO: SEATS. NO“ SECRETS—Just. stand- 
| — me ard, approved circuits arranged intelligently 
| ———~=— ~~ in compact manner that materially reduces 
| Model “ H”" 200-2500 Meters. Licensed under Marconi and the cost. Bulletins on request. 


rmstrong Patents 


Manufactured by the JONES RADIO COMPANY, 384 Monroe Street, Brooklyn, N. Y. 


OUR GRADUATES ARE SAILING THE SEVEN SEAS 


The Radio Operator aboard 


' | Call or Write for Illus- : : . 
R ADIO texted Boglint American vessels is paid One 
Hundred and Twenty-five 


Y.M.C.A. | Dollars ($125.00) per 
OPERATORS) pa Dio | mt: Suef 


$100 to $125 Per Month SCHOOL quarters. He is an officer of 


Upward, 149 East 86th St. the ship and _ consequently 


New york NsX.. enjoys the privileges that go 
eas es SEPaME with such a position. 


“Best Radio School in the East’’ 
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THE WIRELESS AGE 


Get a a Copy of our WIRELESS MANUAL N12 


It contains 200 pages, fully illustrating and describ- 
ing the many instruments used in Radio. 45 pages 
cover general instructions, diagrams, station calls, 
tables, codes and other information identified with 
the art: 


The book is printed on high finished paper with a 
two-color cover and measures 9x534 inches. 


Due to the scarcity of paper, the high cost of pub- 
lication, and in order that the Manual may get into 
the hands of those most interested in Wireless, we 
ask 25 cents for it, give a coupon receipt for.the 
amount, which coupon can be applied on a future 
purchase. 


As the present edition is limited, if you desire a copy we would sug- 
gest that you send for it now and get it by return mail. 


We carry a large and most complete line of standard radio instruments 
at all of our stores which, with experts in charge, insures proper attention 
and accurate information at all times whether in person or by mail. 


Manhattan Electrical Supply Co. Inc. , 


New York St. Louis 
17 Park Place 1106 Pine Street 


MANUAL OF 
WIRELESS 
TELEGRAPHY 


Chicago 
114 S. Wells Street 
San Francisco Office: 604 Mission Street 
Branches: 110 W. 42d St.; 127 W. 125th St. 


Averaged 827%, out of a possible 90%, 


TEN graduates of the MASSACHUSETTS RADIO 
and TELEGRAPH SCHOOL during the six weeks’ 
examination period between November ist and 
December 15th, 1920, established this record on 
their U. S. GOVERNMENT EXAMINATIONS for 
First Grade Commercial Operator’s License. Their 
average attendance was 5.1 months, 

The fact that a new United States Radio Inspector 
did the examining, using new and original ques- 
tions unfamiliar to the graduates, speaks all the 
more favorably of our system and methods. 

To produce ten graduates, who, within the short 
period averaging a little OVER FIVE MONTHS, 
obtained such a high average, is the best way we 
know of to convince you of the merits of this school. 
Results count. 

Names, addresses and full data sent on request to 
anyone, 

Why not avail yourself of this service. It costs 
no more. Send for free literature. ; 


MASSACHUSETTS RADIO AND TELEGRAPH SCHOOL 


18 BOYLSTON STREET, BOSTON, MASS., Tel. Beach 7168 
G. R, Entwistle 


Practical course on the 
application of Vacuum 
Tubes to all forms of 
C-W Transmission and 
Reception starts Thurs- 
day, February 10. 


R. F. Trop 


SAVE MONEY 


WE HAVE A SPECIAL OFFER ON RECEIVING 
AND POWER TUBES 


Stranded Antenna Wire 
No. 4 Ground Wire per foot 
Ground Switches, 100 Amp., 600 Violts’)..... eR... Be RAE. ; 
Contact Points per dozen 
Paragon Rheostats 
2-FILAMENT AUDIO-TRONS 
Amp. Transformers, unmounted 

‘ semi-mounted 
mounted 


Above are only a few of our offerings. We stock knobs, Ae. 
binding posts, receptacles, tubes, batteries, ‘switches, etc. 


Whitall Electric Company 


42 Main Street, Westerly, R. I. 
CALL LED ERS. lila 


ce ee 
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H. C. T., Brooklyn,.N.-Y.: 


The panel type of loose coupler you 
desire is not being made for amateur 
sale. Some commercial types contain a 
loose coupler with taps on the panel 
front and some mechanical arrangement 
to change the coupling between primary 
and secondary coils. The nearest ap- 
proach to this type is manufactured by 
J. F._Arnold, 2082 Lexington Avenue, 
New York City, and is listed in his cat- 
alogue at twenty dollars. 


* * * 
P. G., Marshall, Mich.: 

Wind the primary with a few feet of 
number ‘twenty and the secondary with 
approximately one-half pound of num- 
ber forty enameled wire. 

ok * * 
BieH.ACaBrooklynjON. Y.: 

Your circuit will work fairly well as a 
plain detector but not as an oscillator. 
The accompanying diagram is an oscil- 
lating circuit and will cover any range 
of wave lengths by inserting a suitable 
inductance coil. 


N. R. H., Casper, Wyo.: 

The condenser connected as_ stated 
should stand 25,000 volts provided the 
glass has. sufficient dielectric strength. 
When three equal sections are connected 
in series the capacity is one-third the 
capacity of one section. When in paral- 
lel simply add their values. Connnected 
as stated in your question the result and 
capacity is equal to two-thirds the value 
of one section. Kindly send us a sketch 
showing construction of one section as 
this is important in order to mathemati- 
cally arrive at the value of capacity. 


pr ne 
F._E. C.., Portland, Oregon.: 


The sha biiaad wave length of your aerial 
is about 400 meters so that when con- 
nected to your set without a ground 
connection, except the capacity of the 
set to the ground, you are able to re- 
ceive on six hundred meters by loading 
the circuits. When you connected a 


ground we presume that you varied your 
capacity. Have you tried a ground con-, 


nection when using smaller coils for ‘this. 
wave length? We would like to hear 
what the results are. 


Wook Review 
Henley’s Twentieth Century Book of 
Formulas, Recipes and Processes. Edited 
by Gardner D. Hiscox. Cloth binding, 786 
pages. Henley. 
_ Revised and enlarged for the 1920 edi- 
tion, this familiar work makes a renewed 


appeal to the man who finds joy in the. 


things he creates with his own hands. 
Countless hours of fascinating and per- 
haps profitable spare time activity with 
chemicals are contained within the thou- 
sands of recipes, each one to be regarded 
as a basis of experiment with such de- 


partures or modifications as may suggest 


themselves to the home worker. 
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The Third Edition of the 


Consolidated Radio Call Book | 


Very Greatly Enlarged—NOW READY 


192 pages. (32 pages more than 2nd edition), better paper, stiff covers, etc. 
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Some of the special information contained in the new book: Re 
ITION 


Radio rate sheet (charges to and from vessels, etc.) ; Cable rates: ~CONSAHM TD 
Table for finding cable charges to various points; Weather re- | FEE ra ae | i 
} Ranic O08 | 


ports and hydrographic reports of the world; Time signal section 
of the world; American radio compass stations; French radio 


TIME SCHEDULES 


compass stations; British radio compass stations; Canadian 
radio compass stations; General information section; Inter- 
national abbreviations; High power radio stations of the 
2 world; Press schedules of spark stations. 


cal fUUUHUUUSAUAUEUSSOUSUO SEAS 


The Consolidated Radio Call Book is the only book in print officially listing all the Radio calls as issued by 
the Bureau of Commerce. Every vessel and land station in the world is represented and listed alp habetically, 
according to names of vessels or land stations, and according to call letters; Revision of American coastal stations 
under U. S. Naval control, and their new calls. 


Every New Amateur Call Is Listed 


SPECIAL—Given Free with Each Copy 


A Wireless Map of the World in colors is given absolutely free with each copy. This map shows the locations 
of all the high powered RADIO stations in the world, including the time signal stations. In addition it tells 
at a glance how far away any of these stations are. Of greater interest are the time zones, which enable the 
amateur to compute instantly the correct time for the zone in which he is located from any time signal station. 


The second edition of 10,000 copies was exhausted in ten days. Order direct or reserve your order from your favorite dealer 


Price $1.50 Prepaid 


Either Direct from us or for sale by the following responsible De a s: 


American Electro Tech, Appliance Co., New York City Northwest Radio Service Co., Seattle, Wash. 
American Hardware Stores, Bridgeport, Conn. N. S. W. Bookstall Co., Sydney, Australia 
Atlantic Radio Co., Boston, Mass. Paramount Radio Supply Co., Atlantic City, N, J. 
Bamberger & Co., L., Newark, N. J. Pacent Electric Co., New York City 
Benwood Specialty Co., St. Louis, Mo. Parks, Henry Francis, Butte, Mont. 
.Brode Electric Co., Los Angeles, Cal. Pearlman’s Book Shop, Washington. D.. C. 
Bunnell & Co., J. H., New York City Penfield, A. C., Conneautville, Pa. 
California Electric Co., San Francisco, Cal. Pennsylvania Marconi Wireless School, Philadelphia, Pa. 
Catton, Neill & Co., Honolulu, T. H. Penn. Radio Apparatus Co., Reading, Pa. 
Chase, Geo, H., Newport, R. I. ‘Piedmont BHlectric Co., Asheville, eC! 
Chicago Radio Apparatus Co., Chicago, Il. Pioneer Electric Co., St. Paul, Minn. 
Continental Radio & Electric Corp. New York City Pitts’ Coe.;) FP.) D: Boston, Mass. 
Continental Electric Supply Co., Washington, D. C. Pittsburgh Radio Supply Co., Pittsburgh, Pa, 
Cutting & Washington Radio Corp.. New York City Post Office News Co., Chicago, Ill. 
Detroit Radio Laboratories, Detroit, Mich. Precision Equipment Co., Cincinnati, Ohio 
Dewey Sporting Goods Co., Milwaukee, Wis. Radio Distributing Co., Newark, N. J. 
Doubleday-Hill Electric Co., Pittsburgh, Pa. Radio Electric Co., Pittsburgh, Pa: 
Electro Importing Co., New York City Radio Equipment Co., Boston, Mass. 
Findley Electric Co., Minneapolis, Minn. Radiolectric Shop, Cleveland, Ohio 
Fuller Co., Seth W., Boston, Mass. Ray-Di-Co., Chicago, Ill. 
Gurd & Co., Wm. London, Canada Reuter Electric Co., Cincinnati, Ohio 
Holt: Electric Utilities Co., Jacksonville, Fla. " Riverside Laboratory, Milwaukee, Wis 

Hovey, A. T., Boston, Mass. Rose Radio Supply, New Orleans, yal 
Jenkins, Lester I., New Bedford, Mass. Saunders Co., Geo. S., Boston, Mass. 
Karlowa Radio Corp., Rock Island, Ill. Schmidt & Co., Rudolph, Rochester, N. LY. 
Katzenbach & Co., F. S., Trenton, N, J. Shaffers’, * Norfolk, Va. 
Kendell Co., W. D., Worcester, Mass. Shotton Radio Mfg. Co. Scranton, Pa. 
Klaus, Caesar, Eureka, Ill. Smith .Novotoy Electric, Inc., Charlotte, N. C. 
Killoch Co., David, New York City Southern Electrical Supply Co., * San Diego, Cal. 
Kluge, Arno A., Los Angeles, Cal. Tuska, C. D., Co., Hartford, Conn. 
Krause & Co., A. F., Detroit, Mich. United Radio Telegraphers’ Assoc., Baltimore, Md. 
Liberty Radio Supply Co., Chicago, Ill. Western Radio Blectric Co., Los Angeles, Cal. 
Manhattan Electric Supply Co., New York, Chicago Whitall Electric Co. : Westerly, R. I. 
McCarthy Bros. & Ford, Buffalo, N. Y. White & Boyer Co., : Washington, D, C. 
McClure .&, Co., ‘A. C., : Chicago, T1l, Williamson Electric Co., H. E., Seattle, Wash. 
Meter Hlectrical Construction Co, Oshkosh, Wis. Wilmington Hlectrical Specialty Co., Wilmington, Del. 
Meyberg Co., Leo J., San Francisco, Cal. Wireless Mfg. Co., Canton, Ohio 
Mohawk Blectrical Supply Coz, Syracuse, N. Y. Wireless Press, New York City 
New Era Shop, Milwaukee, Wis. Wireless Shop, Los Angeles, Cal. 
Newman-Stern Co., Cleveland, Ohio Young & McCombs, Rock Island, Ill. 
Nola Radio Co., ’ New Orleans, La. Young Men’s Christian Assoc., Los Angeles, Cal. 
Noll, & Co; He Bs, Philadelphia, Pa. Zamoiski Co., Jos. M., Baltimore, Md. 


Published by 


Consolidated Radio Call Book Co., Inc. 


41 Park Row, Box 14, New York City 


SSE SSB BDVPE GSOWOGB:G GGB(IG ODP LGD DPD CPD BW DIP GD LDL DP SS ITD EWES SA 


When writing to advertisers please mention THE WIRELESS AGE 


Vol. 8 Contents of The , W ireless Age for Mar. 1921 ~No.6 


Edited by J. ANDREW WHITE 
FEATURE ARTICLES Page A CC. W. Transmitter Using House A Two Step Audio Frequency Amplifier, 


Th d-Mile Amateur Radiophone, Lighting (Currentan pecs «tke oasis 19 by C. Fy Smith.........-+.ssseeeee 26 
Spy Ope S WTEC DTS < sis. 0.s ae abee aiel eh. o15U 11 Radio Telephony Systems Employing A One Operation Control of Honey- 
Radio Reception at Santiago de Chile, Thermionic Vacuum Tubes, by John comb Coil Units, by R. R. Batcher 
by Arturo B, (Salazar tees. at 15 Scott: Tageart<c 4 Stee. utans fons 21 (Ist Prize) ....4..4 o weis e a/si eo] bleniatels 27 
Development of the Radio Beacon.... 16 A Vacuum Tube Transmitter......... 23 Se aoe real a by Warren Be 
S i J cale I Charles 4 : oN , 00 n TIZE)} os Siscasecaipre eae 
Bueaking of Wace ecales) oy GRaieas 5, y pee ren oUrreueeae ei io Seated cat bebuntisenl ag a ee 
TORL VIDE WIRELESS........... % esistance Radio Telephone, by DeTar (3rd Prize) ......... RS 30 
i R. UR. (Ramsey © 5 aie rucis sake sere 24 Farmers’ Market News by Radio...... 34 
A Coil Aerial Buried in the Ground... 17 Ons Pe ae Rec neon Simplified, sf N,) A. W..- Ad Bulletin: 2... coe eee 39 
y. i Battery Vacuum Tube Hook y tHowar 2 Byl@... se eee eee eee “4 
Go annie Oe a a 1s Transmitting Music by Radiophone.. 25 QUERIES ANSWERED................ = 
ADVERTISEMENTS 
is Continental Fibre Co.. The....Third Cover Radio Distributing Co..............-. 6 
ee ae Council 29 Continental Radio and Electric Co. Radio ;Mlectric) Co. Dihie.ci. ie bene 41 
rare Act Co Le Becer aaese 38 Front Cover Radiolectric Shop.......... “ iaitetao eee 
Galieeaah, Mie?’ Go. wid SRC ee Corwin, & 'Cour(A.) imams sew bho 43 Somerville Radio Laboratory......... 41 
aes a at Crescent City RadiouCones). + s..ce. os 32 Superadio Corporation ...........+.- 8 
BOOKS é ' Diamond State FibrerCo.., 6.5... « 5 Thong eae oe. Mfg. Co......... Mi 
McGraw-Hill Book Co.............- 41, 44 Economy Radio Supplies Co.......-. 44 he C, D, Tuska ‘Co,......0....8-.-+ss oe 
Q. S. T., American Radio Relay Leugue 39 Tresco .......--. bee ceees ste eee ee ee eee 
Wireless Press, Inc....).0..:%.....-6- 4 Electrose Mfg. Co.... .......Second Cover Westchester Radio Service........... 38 
Consolidated Radio Call Book....... 1 Federal Telegraph & Telephone Co.... 3 Western Radio Electric Company..... 40 
rate ae pad <2 pose posters cette steers ee WhItSll. Dlectric COs. 9c mes eee 46 
ELECTRICAL EQUIP v eneral Radio Company.............. 5 2 , 
eit \Foeedes o Coles bs Shik he eee 42 Grepe. & Cou,) Asc ble eee lela e cle soislers 45 erect es INDICATING INSTRU- 
ee ear nic iz Greenberg, ) Ahan iit eee wie oe eyenete 43 VTS 
heal A oS ee eS cae fg cee 41 Goknaton Chase Fh. cree aes 0 Sa ate ete 42 Weston Electric Instrument Co...... 47 
American Eiver-Ready Works. 4... os. 31 Jones Radio Co.. The ............... 45 INSTRUCTION 
-American Radio and Research Cor- Manhattan Electrical Supply Co...... ae Dodge’ siinstitutes once oslo are 42 
POFation ..... eevee eee eee eee eee eee 34 M, HH. Electric? Co. er...e Pobhai tie» 20's site Bastorn  Districk) YceM Coan eae 35 
Atlantic. ARAG1O "COi LinCic® «c= ae ape 40 Mutual Purchasers Association........ 39 és 
antic ’ Eastern Radio Institute............. ses 
Audiotron Mfg. Company...........- 43 Newman-Stern Co,, The...........-+. a Radio Institute of America......... 47 
Brandes, C. attests SE Ee sie Maes 38 Pacent mle CO Mee aet a riences suetoue 36 Uttmark’s Nautical Academy. sae 35 - 
Bunnell & Co., Apert on otek Comercial wih cate 38 Pitts Co., BD. wee ewe et eee eee 37 Visit CamAbe Radiom Schoo lana Sas 
Central Ra dior @o oc siel ener os oe edeuars tenes one 42 Precision Equipment Co....:......,..+ 46 
Clapp-Pastham Co...3.:5-..--201--:-- 42 Radio Corporation of America........ 48 SMALL ADS OF BIG INTEREST....... 32 


RENEWALS—When subscription expires you will find a C7 CHANGE OF ADDRESS—Notify us of any change in your 
renewal blank enclosed. Return with remittance promptly. Ll SS address, giving both the old and new location. 
Published Monthly at 326 Broadway, New York 
GREAT BRITAIN, 12-13 Henrietta St., London KK RR ) YY AUSTRALIA, 97 Clarence St., Sydney, N. S. W. 


Yearly Subscriptions in U. S., $2.50 Outside U. S., $3.00; Single Copies, 25 cents 


Entered as second class matter Oct. 9, 1913, Post Office at New York, N. Y., under the Act of March 3, 1879. Copyright, 1921, Wireless Press, Inc. 
Edward J. Nally, Pres. J. Andrew White, Vice-Pres. L. MacConnach, Sec’y. George S. De Sousa, Treas. J. D. Conmee, Business Mer. 


Owing to the fact that certain statements and expressions of opinion from correspordents and others appearing in these columna 
from time to time may be found to be the subject of controversy in scientific circles and in the courts, either now or in the future, and 
to sometimes involve questions of priority of invention and the comparative merits of apparatus employed in wireless signaling, the 
owners and publishers of this magazine positively and emphatically disclaim any privity or responsibility for any statements of opinion 
or partisan expressions if such should at any time appear herein. 


Learn The Code 
With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the 
least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 
nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will 
quickly qualify you to pass the examination for a first grade license. 


4341 Richardson Ave., 

New York City. 

Jan. 21, 1920. 
THE OMNIGRAPH MFG, CO. 
Cortlandt Street, New York. 


Gentlemen:—I wish briefly to commend your very excellent Automatic Transmitter. Re 
cently I was successful in obtaining a first-class Commercial Radio License and I believe 
that the Omnigraph was my principal aid. 

I took a four weeks course at a Resident Radio School in Theory only, I relied on the 
Omnigraph to get my Code to the proper speed, and the Omnigraph did it. 

I was one of two in a class of eighteen to obtain a first-class License. The stumbling 


block for the others was CODE ... . . And I know that a short time receiving Omni- 
é graph messages daily would have enabled them to pass the examination as easily as I did. 
eA = I believe the Omnigraph to be the easiest, quickest and cheapest method to learn the 


International Morse Code. 
Cordially yours, 
(Signed) GEO. E. SELLERS. 


The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 

Send for free catalog describing three models—$14. to $30. Do it to-day.. The Omnigraph is sold under the strong- 
est of guarantees—if not as represented, your money back for the asking. 


THE OMNIGRAPH MFG. CO., Dept. C, 26 Cortlandt St. N. Y. 
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WORLD WIDE WIRELESS 


Wireless Telegraphy at Danzig 


CCORDING to the Danzig press, the Danzig tele- 

graph office has recently installed a wireless press 
receiving station. These receiving stations, of which there 
are said to be about 120 in Germany, receive, for trans- 
mission to newspapers, press news distributed by wire- 
less by the press service. In addition, the stations receive 
commercial news of the Bureau of Foreign Commerce 
in Berlin, intended for chambers of commerce, and also. 
weather reports. News is sent out by the main station 
in Koningsmusterhausen. 


The Danzig telegraph office is now operating four wire- 
less stations: A’ station for the domestic telegraph service 
of the German wireless system; a coast station for com- 
municating with vessels; the wireless press receiving sta- 
tion referred to above and a special receiving station main- 
tained by the Danziger Zeitung, a local newspaper, for 
its own messages. 


The Polish authorities also possess their own wireless 
station, situated in the port district at Danzig-Neufahr- 
wasser and used largely for communicating with vessels 
bringing government supplies. According to the press, 
the Polish station was specially authorized by the high 
commissioner and is subject to certain regulations in order 
to prevent interference with the operations of the Danzig 
German, and British naval stations. For instance, the 
Polish station may communicate with Warsaw only 
between 1 and 3 Al M., and its conversations with 
vessels at sea must be confined to 10 minutes. 
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New Wireless Service Between England and France 


ANEW public telegraph service between England and 

France, using high-speed duplex wireless transmis- 
sion, has recently been installed. It is hoped that this 
additional means of communication between England and 
the Continent will afford considerable relief to the present 
congestion. The service will be conducted by Marconi’s 
Wireless Telegraph Company, Limited, and the Com- 
pagnie Generale de Telegraphie sans fil, operating under 
licenses from the British and French Governments. The 
current telegraph rates between the two countries will 
apply: 

Telegrams to France intended for transmission by this 
new service may be handed in at all times at the Marconi 
Company’s London offices, Fenchurch Street and Marconi 
House, Strand. They will also be accepted at any Postal 
Telegraph office within the United Kingdom. Messages 
so tendered, however, must be marked “Via Marconi.” 

For this service the latest high-speed automatic ap- 
paratus, as used so successfully between Geneva and Lon- 
don during the sitting of the Assembly of the League 
- of Nations, is employed. 

The following Marconigrams were exchanged between 
King George of England and President Millerand of the 


French Republic on the occasion of the opening of the 
service. 
The message from the French President was as fol- 
lows: 
To His Majesty George V., 
King of the United Kingdom of Great Britain 
and Ireland, 
London. 


The wireless service which this message inaugu- 
rates will still further facilitate the exchange of ideas 
and promote commercial relations between our two 
countries. [ am desirous that the first message dis- 
patched from France should bear to Your Majesty 


France 


Central building of the Lafayette Station at Croix d’Huis, 


the expression of the wish that the intimate ties 
formed between the British and the French people 
during the war shall not cease to become more and 
more close and that they may be strengthened during 
a long and fruitful peace. I am happy on this occa- 
sion to offer to Your Majesty the renewed assur- 
ances of my faithful friendship. I beg you to convey 
to Her Majesty the Queen my respectful homage. 


ALEXANDRE MILLERAND. 


The following reply was sent by King George: 
By Wireless (Urgent). 
To the President of the French Republic, Paris. 


I have received with great interest and pleasure, 
M. le President, your telegram inaugurating today 
a regular wireless telegraph service between our two 
‘countries. [I share your conviction that the new 
. service cannot fail to strengthen still further if possi- , 
ble the ties which bind us together in friendship and 
intimacy and to increase the prosperity of both coun- 
tries by furthering their commercial and intellectual 
intercourse. On behalf of the Queen and myself I 
heartily thank you for your friendly greetings and 
ask you and Madame Muillerand to accept our cordial 
salutations. Georc_E, R. I. 
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Newfoundland Wireless Plants for Ship Reporting 


HE Newfoundland Government has now under con- 

sideration an agreement with the Marconi Wireless 
Company for the establishing of new stations for com- 
mercial and shipping business. 

The scheme is somewhat comprehensive and proposes 
a big new ship news installation at Bay Bulls, twenty 
miles from St. Johns, with directional stations at St. Johns 
and at Port Union, fifty miles north, and an increase in 
the power of the station at Battle Harbor, Labrador, at 
the eastern entrance of the Belle Isle Strait. This will 
make possible direct communication between Labrador 
and Newfoundland through the present wireless station 
at Fogo Island, on the east coast of Newfoundland. Mes- 
sages at present must be repeated through Belle Isle. 

The big feature of the project is the proposed station 
at Bay Bulls, which it is thought will represent an outlay 
of $100,000. It will provide for an installation of the 
continuous wave type, with a range of 1,500 miles, which 
will enable unbroken communication with Atlantic liners 
almost the whole way across the ocean. All the biggest 
ships now in the trade between the two hemispheres are 
fitted with this system instead of the spark system for- 
merly used. 

A. still more ambitious feature of the project, but one 
which may not see immediate fruition, is that for utilizing 
the big British Admiralty station at Mount Pearl, seven 
miles from St. Johns, for the purpose of direct trans- 
atlantic communication with some of the Marconi sta- 
tions on the British coast. 

The plan would be to maintain a vigorous transatlantic 
commercial business in competition with the cables which 
carry most of the telegraphic traffic at the present time. 
It is proposed to handle business at a rate of 18 cents a 
word, as compared with 25 cents charged by the cable 
companies at present, and to have the same rate operative 
in regard to all messages sent or received between. ship 
and shore. 

It is believed that as a result of this it will become 
possible to make this the first link in the big world en- 
circling project which the Marconi Company has been 
planning for the past year or two, and respecting which 
proposals have been made to the British Government 
and the governments of the various oversea dominions. 

In other words it is proposed to make it an auxiliary to 
the “all-red” cable system now in effect throughout the 
British Empire and which has proved so satisfactory that 
it is planned to extend its operations very considerably. 
Some aspects of this proposed development will end the 
cause of most of the friction between the American and 
British Governments in regard to the problem of a dis- 
tribution of the cables belonging to Germany which were 
seized at the outbreak of the war and which the victorious 
powers are now planning to divide among themselves. 


Montana Commercial Club Installs Radio 


IRELESS telephone service connecting several 

towns and large ranches within a radius of 60 miles 
of Malta, Mont., is being planned by the Malta commer- 
cial club and will very probably be put into effect in the 
near future. 

The wireless telephone circuit is planned to connect 
Lovejoy, Zortman, Phillips, Landusky, Lonesome and 
several other inland towns, as well as a number of the 
larger ranches, within a radius of 60 miles of Malta. It 
is planned to have the circuit open at certain periods each 
day with Malta as the central station. All important 
news, business transactions and emergency calls of every 
nature will be taken care of. At the present time there is 
no telephone service between the towns the proposed wire- 
less circuit will include. 
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Seamen’s Medical Advice by Radio 


HE Seamen’s Church Institute in New York City has 

established a wireless service of medical advice de- 
livered to coastwise and transatlantic vessels, and will 
establish a twenty-four-hour telephone service between 
physicians and ships that don’t carry their own doctors. 

At present a doctor remains on duty from 9 A. M. to 
5 P. M. Eastern standard time, or 2 to 10 P. M. (Green- 
wich mean time), listening for the call, KDKE, which is 
wireless for “Help wanted for an individual.” This call 
is to be second only to the SOS of a ship in distress in 
precedence over other ethereal messages. 

Four operators will be required to be on duty in differ- 
ent shifts as sentries awaiting the distress signals, and will 
also serve as telephone centrals connecting the vessel 
with the doctor. 

Since less than 30 per cent of the oceangoing ships 
have doctors and all have wireless, and an unknown pro- 


portion of coastal vessels have wireless but no doctors, . 


it is expected that this service will be the means of sav- 
ing many lives. — 

A course of instruction for ships’ officers has been ar- 
ranged by the Seamen’s Institute to teach them how to 
carry out the doctor’s instructions once they have been 
received. The classes may be extended later, but at 
present they are half hour demonstration lectures twice 
a week. 

Vessels calling in from as far as 2,000 miles away can 
expect to get aid once the new instruments are installed. 
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Eagle Harbor to Have Compass Station 
THE new radio compass station to be built by the Navy 
Department at Eagle Harbor, Mich., is one of 
the first of a chain to be built by the department as an aid 
to navigation on the great lakes. It will guard one of the 
most dangerous spots on the lakes and therefore is one of 


the first to be established. 


For some reason not yet fully understood, although the 
presence of iron along the coast may have something to 
do with it, there is a tendency for compasses on boats to 
vary when the vessels are rounding the tip of Keweenaw 
Peninsula. For this reason mariners have long mistrusted 
this spot and are always apprehensive when sailing near it 
at night or in a fog. 


The radio station at Eagle Harbor will be a big help in 


enabling ships in this vicinity to learn their exact position 
and to avoid the end of the peninsula in rounding the 
point. 

The Eagle Harbor station is to have two 250-foot steel 
towers. It will be equipped with a five kilowatt set. 


2") 
Arrested in Mid-Ocean by Means of Radio 


RAvIO messages flashed by Chicago Federal officials | 


recently to the steamer Manchuria, in midocean, asked 
the arrest of Walter Osterler, an enemy alien and former 
officer in the German Army. ‘The officials believe he 
was trying to reach Germany with nearly $100,000 al- 
leged to have been obtained from American citizens by 
dubious schemes. 

A complaint filed with Commissioner Mason by Orma 
Roma Shellman Osterler, the Crown Point wife of Os- 
terler, who was adjudged the second most beautiful girl 
in Chicago at the home exposition in 1915, led to issuance 
of the warrant. Her father, Adolph Shellman, a baker, 
charges that Osterler borrowed $16,000 from him and 
stole $3,000 from his daughter on the pretense he was 
the sole representative in America of certain German 
automobile concerns. | 

The Government messages directed that Osterler be 
taken from the Manchuria. | 


j 
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_teen steel towers 820 feet high. 
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New High Power Station at St. Assise, France 


ANEW double wireless station at Saint Assise, near 
Melun, France, will be one of the most powerful in 
the world. 

It is intended to erect sixteen towers somewhat higher 
than those of the American built station at Bordeaux. It 
will have a wave length sufficient to reach the most distant 
receiving station. The apparatus to be installed will be 
capable of quadruple transmissions. — : 

The Lafayette Station, which is now the most power- 
ful in France, has a maximum range of 15,000 miles, but 
experience has shown, according to the Ministry, that it 
cannot be depended upon for more than 4,500 miles regu- 
larly, being unable, for instance, to work satisfactorily 
with Argentina. The Sainte Assise Station, when com- 
pleted, in 1923, will, it is calculated, work easily and 
regularly with all stations in the world. 

The station will be erected for the Compagnie Generale 
Telegraphe sans fil (General Wireless Telegraph Com- 
pany). Thirty per cent of the capital invested in the 
company is English and 70 per cent French, the French 
Cable Company holding 20 per cent of the total capital. 


The company has a working agreemnt with the Radio 


Corporation of America. 
_ The striking physical features of the plant will be six- 
A number of special 
telegraph wires will conect the station with the central 
telegraph offices. f 
In addition to this large plant, small wireless stations 
will be commenced, to be completed in six months. They 
will be used merely for the handling of business between 
European countries, the present station in Lyons being 
inadequate. 
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Longest Overland Radio Route 


A FIER three months’ interruption of communications 

caused by the Russian incursion into Mongolia, the 
wireless station at Urga is now able to communicate with 
Peking. This marks the successful completion of the 
first span of the longest overland wireless telegraph route 
in the world. 

The Marconi Company is under contract to construct 
stations at Urunchi (in the Chinese Province of Sun- 
garia, Central Asia) and Kashgar (in Eastern Turkes- 
tan), for which construction parties are being organized. 
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Norwegian Ship’s Crew Saved by Radio 


A RADIO received at the Otter Cliffs Me.) station 
; from the steamer Imperator and forwarded to the 
naval authorities at New York, told of the sinking of the 
Norwegian steamship Ontanedo, which sailed from New 
York in January. 

The radio operator of the Imperator learned from the 
English steamship Fanad Head that the Ontanedo had 
been abandoned in a sinking condition. The crew was 
taken aboard the Fanad Head which was bound for Bel- 
fast. 
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Training in Radio for Military Aeronautics 


HE use of radio communication, both telegraph and 

telephone, on the military airplane is perhaps, the 
latest application of radio science, increasing tenfold the 
usefulness of the airplane and already influencing the de- 
sign of military aircraft. Airplanes have been called the 
eyes of the army, but eyes without means of instantly 
communicating images and impressions registered upon 
the retina would find but a limited sphere of application. 
It is in the performance of this function that radio finds 
such an important place in military aeronautics. The dots 
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and dashes of the Morse code transmitted from the trailing 
aerial of the airplane carry to the ears of the artillery 
battery commander the correction for each shot fired, en- 
abling him to group his hits on an invisible target with a 
degree of accuracy as great as is possible when the target 
can be seen, or bring to a waiting general news of enemy 
troop movement observed from the air. 

Bombing planes lost in the fog or darkness are directed 
unerringly to the home airdrome by the radio direction 
finder and airplanes without pilots, controlled entirely by 
radio, are already a reality. 

The Air Service of the Army, realizing the importance 
of this newest phase of radio, has established a school for 
the training of personnel to install, operate and maintain 
the radio equipment of airplanes at all the flying fields 
throughout the country. Radio engineers and operators, 
as well as experienced amateurs, may qualify for attend- 
ance at this school upon application to any army recruit- 
ing officer or to the office of the Chief of Air Service, 
Washington, D. C. 


Power plant at Nauen, Germany, showing the high frequency generators 


Tuckerton Working France . 


THE Radio Corporation of America in opening its 
new radio service to France, has added another link 
to its worldwide wireless chain. 

This new radio service is being accomplished through 
the huge transmitting station located at Tuckerton, New 
Jersey, which makes use of a 200-kilowat alternator of the 
high frequency type—a comparatively new invention de- 
veloped by the General’ Electric CCompany—which has 
revolutionized the art of wireless communication. The 
receiving station on the American side is at Belmar, N. 

On the French side the receiving station is located at 
Ville Juif, which is near Paris, while the transmitter is at 


‘Lyons, France. 


“The bonds of social and commercial understanding 
which existed between these two countries for centuries 
are now firmly cemented by the modern science of wire- 
less communication,” said President Edward J. Nally, 
shortly after the sending of the official messages of con- 
gratulation exchanged between himself and French of- 
ficials. 

_ “There is a vital need for additional means of interna- 
tional communication between Europe and the United 
States, and I am glad that this country has taken the lead. 
The Radio Corporation’s plans for an efficient worldwide 
wireless system are materializing rapidly, and it will not 
be long before every important section of the business 
world will be quickly bridged by wireless.” 

The Radio Corporation now offers radio communication 
between the United States and France, England, Germany, 
Norway, Denmark, Sweden, Finland and Poland, as well 
as between San Francisco and Honolulu and Japan. 
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Speaking of Wage Scales 


By Charles Aiken 


THE majority of recent articles dealing with various 

proposals for-a new wage scale for radio operators 
have been based largely on the assumption that long ex- 
perience means maximum ability and short experience 
minimum proficiency; that the men who have been to 
sea for several years are always good operators and the 
men who are comparatively new at the game are necessar- 
ily poor ones. 

A little observation will make it plain that often this is 
not the case. Many a man drops into a rut and makes no 
improvement during long periods. Some of the “old 
timers” are over-confident and feel that it is only neces- 
sary to work just enough to draw their pay every trip. 

At one time I became involved in a discussion over a 
very simple matter with a man of long experience. He 
claimed that in a given circuit, with a given voltage, the 
same current flowed regardless of variation in resistance. 
Finding that he had no regard for Ohm’s law I suggested 
that we refer to some standard text book on electricity 
or to’some person of our mutual acquaintance who was 
in a position to know what he was talking about. “I don’t 
care what he says, I know,” was his reply. This was a 
small matter, but it served to illustrate his attitude, and 
that of many others. He “knew,” and he held the humble 
beginner in great contempt and never lost an opportunity 
to say so. 

Another man who had left the sea after several years 
of service to conduct a class in radio informed his pupils 
that an alternating current was one “which was always 
starting and stopping.” 

There are many men who were already expert tele- 
graphists or electricians, or both, before they entered the 
radio game who would be tied down and held back by any 
scale of wages based entirely on actual experience as a 
wireless operator. Some men become expert operators 
in a surprisingly short time. A few trips to get the proper 
technique and they rank among the best. 

I am not trying to condemn all of the Old Guard nor 
even the majority of it. The really expert operators who 
stand in a class by themselves are for the most part men 
of long and wide experience. Neither am I defending 
that class of novices who know little and care less. The 
point I wish to make is: Any scale of wages based only 
on actual radio experience is unfair and detrimental to 
wireless in general. 

Under the proposed system, what incentive has a man 
to study for self improvement? He will gain little by it 
because he cannot show service records. Why should he 
not sit back in some job on a cargo boat where there is 
very little work involved and take things easy? His salary 
will increase automatically as he drags out his existence 
whether he really deserves a raise or not. Such a sys- 
tem would assume that all operators possess the same 
natural ability and desire for advancement and would 
preclude the recognition of individual proficiency. Ex- 
perience is an important factor, but it is not the only one 
to be considered. Would not a system having four classes 
of operators as outlined be more desirable ? 

Class A. Men who have shown themselves to be of 
the first quality and who are capable of handling any 
sort of position. 

Class B. Men who have shown themselves to be good 
operators, who know their business and who are able to 
handle any ship position. 

Class C. All men with first grade licenses during their 
first six months of service, and others who have failed 
to qualify for class B. 

Class D. All men with second grade licenses regard- 


less of kind or length of service, and all first grade men 
who have shown themselves unfit to be in class C. 

The assigning of men to the proper class might prove 
somewhat. difficult, but it could be accomplished with a 
little co-operation between the operators and the radio 
companies. When an operator leaves the employ of a 
company he would be given a service record showing the 
kind of ship on which he has served, the type of appa- 
ratus, the general nature of the traffic handled and a 
record of his own personal conduct and efficiency with a 
suggestion as to what grade his service tends to qualify 
him. Or it might be possible for the companies and the 
operators to get together on this matter. 

As for the rate of pay I would propose the following: 

One-man ships. Two-men ships. 


Chief. Assistant. 
Class A $150 $165 $150 
Class B 130 145 130 
iassasC 110 125 110 


Class D 80 = og 
Extra first grade licenses should entitle the holder to 
10 per cent increase. 
I believe that this system would improve radio more 
than one based entirely on time served with only indiffer- 
ent regard to ability. 


Easthampton Radio Station 


NEW commercial radio coastal station has been re- 

cently opened at Easthampton... The location is about 
one mile from the south shore of Long Island. Two 
galvanized steel towers 300 feet apart and 160 feet high 
surmounted with wooden masts bring the total height 
of the antenna to 175 feet above the heavy concrete foun- 
dations. The antenna is the cage type found so efficient 


on battleships during the war, the counterpoise radiates: 


from one corner of the operating building and practically 
covers six acres. 


Easthampton Radio Station in course of construction 


The power supply is obtained from the local electric 
light company and is brought to the station in a conduit 
1200 feet long. Twenty-two hundred volts alternating 
current is stepped down to 220 volts, from which a motor 
generator unit produces the 110 volts direct current used 
in the operation of the radio set. A Delco light unit in 
conjunction with a storage battery is used as an auxiliary 
to provide against breakdown. 


Thousand-Mile Amateur Radiophone 


Detailed Description of the Development and Operation 


of the Set Used at 2ZL Station, Valley Stream, L. I. 
By J. O. Smith 


THE remarkable distance records made by aimateur 

radio stations using continuous wave transmitters 
with several 5-watt tubes i in multiple, are matters of com-— 
mon knowledge. The fact that a set, employing two or 
three of these small tubes, with approximately an am- 
pere or more of current in the antenna, has been heard and 
worked by stations 400-500 miles away, causes no special 
interest at the present time. Such distances are covered 
only occasionally in amateur work, however, and usually 
during particularly favorable conditions, such as would 
affect the transmitting distance of an amateur spark trans- 
mutter emitting damped waves. 

Experiments at 2ZL station, Valley Stream, Long 
Island, covering several weeks, with transmitting sets 
employing 5-watt tubes, clearly demonstrated that the 
signals from such sets are subject to practically the same 
conditions as damped transmitters, where the distance 
between the transmitting and the receiving station is 
more than the regular daylight range of the transmitting 
station, especially where the C.W. output is modulated 
in some manner. The foregoing, however, applies only 
to general conditions. 

On nights when the stations of he Eighth District, 
particularly those in Ohio, were inaudible on Long 
Island, 2ZL, using straight or modulated C.W., was also 
inaudible at several Eighth District stations, listening on 
_a pre-arranged schedule. When the signals from Eighth 
District stations were audible on Long Island, the signals 
of 2ZL were copied in Ohio. During these tests one 
point of considerable importance developed. On nights 
when spark stations in the Eighth District “swung” so 
badly as to make consecutive reading of their signals im- 
possible with two steps of audio-frequency amplification, 
the straight C.W. signals from 2ZL were reported as 
being good and steady, and consecutive reading was en- 
tirely possible. Summarized, this established the fact 
that, while the signals from 2ZL were subject to general 
conditions over long night distances, when they were heard 


at all they were much more steady and reliable than 
spark signals. It should be remembered also, that the 
input of the tube transmitter at 2ZL was about 160 watts, 
plate and filament, as compared to 1,000 watts input— 
without counting the energy used to run the usual non- 
synchronous rotary spark gap—in the case of the Eighth 
District spark stations. 

After the experiments with the transmitter employing 
the 5-watt tubes had been carried on for several weeks 
at 2ZL, and the reports of the listening stations care- 
fully studied, it became evident that the signals of such 
a small set were entirely satisfactory over distances up 
to 100 miles, but not practical for regular amateur relay 
work over long distances, except on a pre-arranged 
schedule, which, on the part of the receiving stations, be- 
comes about as exciting and interesting as the morning 
alarm clock. It was quite evident that in order to work 
any great distance, without pre-arrangement, it would 
be necessary to use more power, and a distinctive) signal 
would have to be created of such strength that continual 
calling would be unnecessary. It was not practical, of 
course, to use more than three or four 5-watt tubes, be- 
cause the small added output of more tubes does not 
warrant the additional expense of the tubes or the extra 
filament and plate power. 

As the only obtainable tubes of increased size over 5 
watts are not less than 50-watt output capacity, it was 
decided to install a transmitter employing tubes of that 
size. Right here is where the writer got into the same 
predicament as the man who caught a wildcat by the 
tail—he sure started a fine bunch of trouble for himself. 
It seemed logical to: suppose that to install the 50-watt 
tubes it would only be necessary to insert the new tubes 
and sockets, supply proper filament and plate voltage and 
shoot the moon. But it was somewhat different ‘before 
a smooth working 150-watt tube set was finally developed. 

The characteristics of the larger tubes were such that 
their rated output was 50 watts on 750 volts and 75 watts 


Radiophone set at 2ZL in operation. 
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Antenna current normally 3 amperes 
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on 1,000 volts plate potential. Of course, it was decided, 
amateur fashion, to get every single possible, ding-busted 
watt out of the blooming things, so a motor-generator— 
110 volts 60 cycle A.C., 1,000 volts D.C., and also a 
12-volt 80-100 ampere hour storage battery to heat the 
10-volt 6%4 ampere filaments were procured and in- 
stalled. When all was ready the outfit was started and 
the key pressed. In about 1/1000 of a second two variable 
condensers, a couple of choke coils, two or three meters 
and some other odds and ends went to heaven, or wher- 
ever stich things go when they go up in smoke. The 


motor-generator was a sturdy cuss or it would probably 
have gone, too. 

As the operating room by this time was full of blue 
funk—compounded of tobacco smoke, burning rubber 
and the natural feelings of the writer, experiments were 
abandoned until such time as the matter could be studied 
In. the 


and the proper instruments and parts installed. 
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fully for a time; then it also went up in smoke, presum- 
ably due to poor insulation. A second one went the same 
way in short order. It was then decided that the bloom- 
ing thing was probably full of high-frequency currents, 
induced directly or indirectly by the set, so a system of 
protective condensers was installed. Two were used on 
the primary side of the transformer and the middle point 


High frequency oscillations broken up. into audible groups by tone wheel, 
the characteristics of which are 50 per cent. make and 50 per cent. break 


grounded. Two were also used across the secondary side, 
but not grounded, and the core and framework were di- 
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CH-2—Iron Core Choke (1 Hy.); 


CH-3—Iron Core Choke (1 Hy.); 


GL—Grid leak resistance (variable) 1500 to 5000 ohms; MA-1—Milliammeter, 0-150 M.A.; MA-2—Milliammeter, 0-500 M.A.; 


Coil—50 Turns 5” Diam. 3/16 Copper Tubing. 


course of time, new parts, meters, etc., were installed 
and the set was started up again. .This time trouble 
broke out in a different place. The tuning, or coupling 
coil, which had been made up of Litzendraht wire, ac- 
cording to expert advice, got so blooming hot that they 
ceased doing business and burned up. The new coils 
were wound, with heavy, solid insulated wire, and they 
also got hot. In order to avoid losses it was decided to 
wind a coupling coil with 3/16 inch copper tubing. This 
proved to be a good step and since then no heating has 
been detected in the set after long stretches of transmis- 
sion with as much as 5 or 6 amperes in the antenna. 

A storage battery would not answer for filament heat- 
ing purposes on tubes of this size. The alternative was 
to use either a D.C. generator, or an A.C. transformer. 
The latter was decided upon. This was a new one on the 
manufacturers of amateur radio apparatus at that time 
and one had to be made up specially. The final result 
was a transformer with secondary voltages of 8 and 10, 
and a total secondary capacity of 150 watts—more than 
sufficient to properly heat the filaments of two 50-watt 
tubes. A tap was provided in the center of the secondary 
winding to minimize the effect of the A.C. hum on the 
filaments and for another reason which is covered further 
on in this article. This transformer was used -success- 


Circuit diagram and specifications of the 2ZL Station. 


rectly grounded. After that no further trouble was ex- 
perienced with the transformer. : 

During the writer’s early experience with the 5-watt 
transmitting tubes the filaments had a habit of burning out 
after a comparatively short life. Possibly this is not a 
new idea, the same thing has probably happened to other 
experimenters. It is caused by excessive filament 
temperature. The electron current of the plate circuit 
adds to or subtracts from the filament current accord- 
ing to the way the filament heating circuit and the plate 
circuit are interconnected. If the negative of the plate 
circuit is connected-to the negative filament terminal, the 
electron current of the tube will add considerably to the 
filament current; if the plate circuit negative and the 
filament circuit positive are connected, the effect will be 
to subtract from the filament current. The life of a 
tube is rapidly shortened by overloading, and as this is 
particularly true of the filament, it is of great importance 
that proper connection be made between the negative 
side of the plate potential and the positive lead of the 
filament heating circuit so that the life of the tube may 
be conserved. 

In order to avoid the fluctuation in filament current just 
referred to and particularly to get away from the incessant 
charging of storage batteries for filament heating pur- 
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poses, it was decided to heat the filaments with A.C., by 
means of the transformer previoulsy described. A middle * 
tap was provided on the secondary and to this the return 
from the plate and grid circuits were connected. 

The fact that the two tubes have been in almost daily 
use for five months would seem to indicate that there is 
very little disturbance of the proper filament conditions 
with this arrangement. In order to guard against fluctua- 
tion in the city “supply line voltage, a rheostat of 0-4 am- 
peres was inserted on the primary side of the transformer 
and this provided a means’ of keeping the filament heat- 
ing current at a proper value under the varying condi- 
tions inevitable in a small town generating equipment. 

The circuit employed at 2ZL includes the well-known 
Colpitt’s oscillator and the Heising modulator. Using 
one tube as an oscillator and another as a modulator, the 
antenna current is 3 amperes under ordinary conditions. 
When the output is modulated by voice or buzzer, an 
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3—Proper negative potential must be secured on the 


grid of the modulator tube. 


4—Proper value of capacity in grid and feedback con- 
densers. 


In the case of 2ZL, the oscillator grid leak is 1,500 ohms, 
the negative grid battery potential 60 volts, and the proper 
polarity of the 6-volt battery on the primary of the oscil- 
lation transformer was determined, of course, by experi- 
ment. It was found desirable at 2ZL to reverse the 
polarity of the 6-volt battery as between the telephone 
transmitter and buzzer, in order to obtain the best mod- 
ulation. 


When a potential of 1,000 volts is impressed upon the 
plate of a 50-watt, or U tube, the space or plate current 
will be somewhat above the normal 750 volt rating of 
150 milliamperes. In the case of.the tubes used at 2ZL, 
the space current of the oscillator tube was about 175 


Transmitting and receiving equipment at 2ZL station. 
shown at extreme right. 


increase in antenna current takes place, due to the fact 
that the modulator tube releases energy to the oscillator 
tube as voice or buzzer modulation is impressed across 
the grid filament circuit of the modulator tube. An in- 
crease in antenna current indicates that the C.W. output 
of the set is being modulated to a fair degree of thorough- 
ness, and proper design and adjustment of the circuits 
to obtain this increase in antenna current is of the greatest 
importance. 
being modulated can be determined by the oscillograph, 
but as this means of determining the extent of modula- 
tion is beyond the reach of the average amateur, the 
desired rise in antenna current will answer as the best 
substitute method for determining whether or not the 
set is being efficiently modulated. ‘At 2ZL the increase in 
antenna current with voice modulation is approximately 
.3 of an ampere when the normal antenna current is 3 
amperes. The voice modulation of the station has been 
frequently commented upon as being good and the voice 
clear and distinct. Consequently the proportions of an- 
tenna current and increase given will serve as a guide 
to other experimenters in checking up the approximate 
degree of modulation obtained in their own sets. 

Four points were found to be of great importance in 
obtaining a proper degree of modulation: 

1—Proper value of oscillator grid leak resistance. 

2—Proper polarity of battery on the primary of the 
modulation transformer must be determined in connec- 
tion with the buzzer or telephone transmitter. 


i 


Transmitting—Two 50-watt tubes, 
Receiving—Grebe CR-3, with detector and two-step amplifier, 
UV 201 tubes 


The exact extent to which a C.W. set is. 


¢ 


with indicating instruments, also tone wheel latter 
employing UV-200 (Radio Corp) as detector and two 
as amplifiers 

milliamperes with 60 milliamperes negative grid current, 
when the set was transmitting on 275 meters. Where it 
is intended to apply 1,000 volts on tubes of this type, al- 
lowance should be made for this additional current in the 
capacity of the generator or transformer to avoid over- 
loading and to insure a sufficient stability of plate poten- 
tial to get the greatest efficiency out of the tubes. High 
plate potential.and low space current will work a tube 
at its greatest efficiency without danger of injuring it, but 
low plate potential and high space current will greatly 
shorten the life of any tube. 

The two 50-watt tubes used at 2ZL have been in ser- 
vice since September, 1920, and at this time (February 
15, 1921), are still going strong and look good for another 
five months. During this time the station has been in 
operation practically every night, but no record has 
been kept of the actua? operating hours. 

It was sometimes found difficult to “raise” a distant 
station when modulating the output by buzzer, because 
of sharpness of tuning at the receiving station, local in- 
terference, etc. It was therefore decided to utilize the 
two tubes of the set as oscillators, and insert a tone wheel 
or chopper, in the common grid leak line. A disc of 
brass 4 inches diameter, 14 inch thick, was turned off and 
20 holes, % inch in diameter, were drilled around the 
outside edge through the flat surface of the disc and bake- 
lite studs inserted: The face was then turned down and 
the disc mounted on a 1700 R.P.M. induction motor. Two 
brushes were brought to bear on this disc, one on the flat 
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surface and one in a position to run over the bakelite 
studs as the motor revolved. It is this arrangement 
which has given 2ZL the distinctive 400 cycle ‘note that 
has been heard from Montreal to Palm Beach and as 
far west as Little Rock. (Scotland stations please note). 
It is readily seen, of course, that this chopping arrange- 
ment is perfect modulation, in that it breaks up the C.W. 
output into groups between which no current is flowing 
in the antenna, because oscillation of the set stops as the 
brush runs over the studs and is renewed as it comes in 
contact with the metal of the wheel. With the two tubes 
as oscillators and chopped in this way the apparent an- 


oe e - ae -- ————EE 


Marcu, 1921 


ways with NSF, the naval experimental station located 
there. 

The work done -when using straight or unmodulated 
C. W., has undoubtedly established new records and dis- 
tances for amateur C.W. transmission, in that daily sched- 
ules have been maintained with the following points :— 
Savannah, Ga. (4XB); Salem, Ohio (8ZG); Canton, 
Ohio (8ZV); Langley Field, Va. (XF-1). Occasional 
communication has been established with Madison, Wis. 
(9XM) and Minneapolis, Minn. (9XI). 

It is quite common these days to hear of a small C.W. 
set covering great distances occasionally, in the nature 


Antenna and counterpoise ground system at 2ZL. The antenna is 120 ft. long between spreaders. The counterpoise ground is used because of 
the dry sandy soil. It consists of 7 No. 21 copper wires, directly under the antenna, also on 15 ft. spreaders. Both spreaders and wires are 
: insulated from ground 


tenna current, as shown by the meter, was 3 amperes, 
the same as with one oscillator and one modulator. As 
a matter of fact, however, the full amplitude of the an- 
tenna current was considerably in excess of that figure, 
probably double. 

Signals have been reported from stations at the fol- 
lowing points and 2ZL. has worked with a number of 
them; including 9XM, at Madison, Wisc: 


Miles— Miles— 

Air Line Air Line 

from 2ZL from 2ZL 

Burlington, Towa. <. 2 ¥s..12).2: 892 Grand sPorks Nee Dake aise lsc 00 
Madison, Wiss. ae Agtace as on 809m sNew port, Chey ee nr crn oer 560 
Sheboygans Wiss ose le eee 750 Oshkosh #* Waser serene streets 800 
New Orteans,. Tiass)amamcre.c. 1,079 Minneapolis, Minn. ......... 1,025 
ptPatds Minn i202 -s an eel 1025s) 4b alm: Beach) eblaeneeti ne ee 900 
Kansas (City. Mires eeeniete 1,080 Stanbridge East, Quebec..... 350 
Louisburg, Nova Scotia...... 550 Anny Arbors MiGhstrge sais ccistec 520 
Montreal, Quebec ........... 350 Battle Créek, (Michis.../¢).0: 602 
Boston; Mass. aascer nantes ca 200 Hartiord: Conn gee tes sive» .9-0 100 
Marron, iMiasSrs-ne cio ce 220 Little Rock; Ark. aewee se eet 1,025 
Birmm gham; Mich} sae. ce 580 Chicagoy ml Fe tae mote wie hare 725 
Danville, 3V a. Sionseriene eae 390 Detrottes Michie, amen cite coins 500 
Memphis, Tenn, ...........: 925 Sth Louise Mioveetee lees theccreete 850 
OLimMDUS;/ Oho) erect Mia 475 Fi ourSto ny fb @XaASoae eros pats lal oue ce as 1,286 
Romer Ga. ieee See dere 725. Port Arthur, Mexas- sae 4 1,265 
WashingtontD, (Co. somites 200 Ellenf@ale, No. Dak....... 1,330 


It would seem that the signals are heard equally well 
in all directions and that there is no noticeable directional 
effect in the case of the antenna of 2ZL station. 


Using one tube as an oscillator and one as modulator 
the voice has been reported from Marion, Mass., Bos- 
ton, Mass., Memphis, Tenn., Anderson, Ind., Niles, O., 
Washington, D. C., Rochester, N. Y., Pittsburgh, Pa., 
Cambridge Springs, Pa., and Montreal, Quebec, and 
many other points and two-way communication has repeat- 
edly been carried through successfully ; 2ZL by voice and 
the other stations replying by spark. In the case of 
Washington, communication was carried on by voice both 


of freak work, but maintaining daily schedules with sta- 
tions 400 and 650 miles distant is another matter entirely, 


especially when it is considered that the total input at: 


2ZL at no time exceeded 350 watts, for both plate and 
filament circuits. 


As regular work has been done with 8ZV, Canton, Ohio, 
a few points which developed in regular communication 
with this station are interesting. The schedule between 
2ZL and 8ZV starts at 10.30 P.M. On one or two oc- 
casions when communication had been established, it 
developed that no eastern amateur spark stations had 
been heard at 8ZV and no western ones at 2ZL. The 
straight C.W., however, was going through without 
any trouble. Slight fading was noticeable, but of a longer 
period and more gradual character than in the case of 
spark signals. Then 8ZV discovered that the signals 
of 2ZL were easily audible with the antenna switch in 
transmitting position and motor-generator running. This 
condition was immediately put to good use in that it was 
used as a break-in system, which worked perfectly. The 
next question seems to be, “Why an antenna?” As a 
matter of interest, the transmitter at 8ZV employed two 
5-watt tubes, and the antenna current was 1.2 amperes. 
Station 8ZG also employs two 5-watt tubes and the an- 
tenna current is approximately the same as in the case 
of 8ZV. 

Insofar as the dependable daylight range of the set 
is concerned, distances vary with the method of trans- 
mission or modulation. Using straight C.W., 2ZL has 
been copied repeatedly during daylight over varying dis- 
tances up to 200 miles, that is, at Boston, Mass. Conclu- 
sive tests to determine the maximum C.W. daylight range 
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have not been made, but it is believed that with 3 am- 
peres of straight C.W. in the antenna it should be pos- 
sible to communicate with stations 500 miles distant dur- 
ing fairly favorable conditions. Providing radio-fre- 
quency amplification were used at the receiving station, 
there would seem to be reasonable ground for believing 
that coast to coast work could be regularly carried on. 
This assumption is based upon the fact that amateur spark 
stations in Texas have been heard during mid-afternoon 
on a clear day in and near New York City by means of 
this method of 1eception. 

With the output of the set at 2ZL modulated by buzzer, 
daylight communication has been successfully carried on 
with stations 150 miles distant, although the reception, 
of course, called for careful tuning and generally much 
preliminary transmitting for adjustment of the receiving 
sets. With voice modulation, during daylight, conversa- 
tion with stations 150 mles away has also been success- 
fully carried on. When the two tubes were used in multi- 
ple, with the tone wheel. chopping the grid leak current, 
the received signals were several times the audibility 

. of buzzer or voice modulation. 

As a summary, the dependable daylight ranges of the 
set with approximately 3 amperes in the antenna, can be 
reasonably assumed to be as follows: 


Sera gts VV eiatne ss beckon 300 miles 
Buzzer modulated. .:....... 100 miles 
MOICE 4 1. onan ee as sere os 100 miles 
Tone wheel chopper....... 150 miles 


When these ranges and the flexibility of the set are 
considered, and also the fact that the total input of the 
set, plate and filament, under all conditions of transmis- 
sion, never exceeded 350 watts, the very great advantage 
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of C.W. transmission over the usual spark method are 
readily apparent. The antenna of 2ZL station is an in- 
verted L of four wires on 15 foot spreaders, 125 feet 
long and 80 feet high. A counterpoise ground of ten 
wires is used. The fundamental wave length of the 
system is approximately 260 meters and the antenna re- 
sistance about 7 ohms. 

As a side light on the voice transmission tests made at 
2ZL, a letter has been received from an. amateur in a 
little town with a population of 160, located 30 miles 
south of Memphis, Tenn., saying that he frequently heard 
the phone at 2ZL station. He stated that he used a small 
aerial and only a single tube as a detector. He said that 
he and his people liked to listen to the phone and re- 
quested that the voice be used often, that music be played 
occasionally as he and his people enjoyed listening to it. 

Wonderful and mysterious are the ways of C.W. 
transmission when an amateur 925 miles distant regards 
a radiophone concert by another amateur station in the 
vicinity of New York for his benefit as an ordinary 
matter. 


Just as this issue is going to press we have been in- 
formed that all known Amateur C.W. Transmission~ = 
records have been broken by 2ZL and 5XB stations. The 
latter is the station of the Agricultural and Mechanical 
College of Texas, located at College Station, Texas: The 
transmitter used consists of three 5-watt tubes, the total 
input plate and filament being approximately 175 watts. 
The overland air line distance between the two points is 
1,500 miles. The two stations were in communication on 
the nights of February 11th and 12th for approximately 


- 30 minutes on each night and messages were exchanged 


successfully in both directions. 


Reception at Santiago de Chile 


By Arturo E. Salazar 


THE Department of Electrical Engineering of the 

University of Chile is well equipped with an experi- 
mental 2.5 kw. sending station of the quenched spark 
system, partially constructed in the laboratory. This set 
has proved very useful for teaching purposes and on two 
occasions has afforded the only means of communication 
between Santiago and Valparaiso, during temporary 
breakdown of telegraph and telephone lines caused by 
snowstorms. 


The long wave experimental receiving set constructed in accordance with 
an article in The Wireless Age and used at the University of Chile 
The work performed during the year 1920 produced 

some interesting results in radio reception. The university 

was appointed to investigate and determine for official in- 
formation, which would be the best system to adopt in 
constructing a high power wireless station, in or near 

Santiago de Chile. 

In carrying out this work comparison was made of the 


wireless service rendered by the principal stations of North 
America, including the Mexican one at the hill Chapul- 
tepec, near Mexica City. This high power station, 300 
kw. or more up to 6000 meter wave length, erected dur- 
ing the war by the German “Telefunken” Company, has 
demonstrated the possibility of establishing wireless com-. 
munication between the Northern Continent and Chile in- 
a most effective manner. The same may be said of San 


Diego, California. However, the conditions existing be- 


es BEE Se % “Sei. 
Operator without head sets copying New Brunswick at Santiago de Chile 
in daytime—distance 8,200 kilometers 
tween these points are favorable for radio work because 
it is mostly over the sea. 
More difficult are the conditions of the stations on 
the North Atlantic coast of the United States. For this 


reason two were selected for comparative study over a 


period of several months during the past year. The tests, 
based upon facility of reception at Santiago, demonstrated 


Distorted L antenna 35 meters high and 60 meters long, running east to 
; west, which is unfavorable for northern reception 
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that there is a great superiority in the radio communica- 
tions emanating from the New Brunswick station, using 
the Alexanderson high frequency alternator, over those 
using the oscillatory arc. 

Perfect and permanent reception of messages of any 
length and at any hour of the day throughout the year 
can be made when transmitted from New Brunswick while 
from arc stations, with conditions normally equal, the 
strength of signals is at the utmost half as good and the 
reception is impaired by a very noxious residual sound. 
This is due no doubt to the permanent state of oscillation 
of the sending circuit, inherent in the arc system. 

There was nothing unusual in the apparatus nor in 
the antenna employed for these tests. The receiving set 
though soundly constructed at the laboratory is not super- 
sensitive. In spite of this, with a single phone standing 
on the acoustic resonator or amplifier, as seen in the photo- 
graphs, the copying of messages from New Brunswick 
over a distance of 8200 kilometers is easily made by sev- 
eral operators without head-sets attached. 


Development of the Radio Beacon 


HE lighthouse may be displaced 

or its service greatly augmented __ = 
by the utilization of electric waves : * 
common to radio communication. fe 
A device for. determining the di- i « 
rection of the source from which 
the electric waves are transmitted 
has been perfected by F. A. Kolster 
of the United States Bureau of 
Standards, and the seemingly vi- 
sionary theory of yesterday becomes 
the triumphant scientific achieve- 
ment of today. 

The preliminary experimenting 
with wireless for the purpose of 
facilitating sea-going travel was be- 
gun in 1916 when the Navesink 
light station at Atlantic Highlands, 
New Jersey, was equipped with a 
one-half kilowatt transmitting 
equipment designed to automatical- 
ly send a signal at frequent inter- 
vals. A radio compass set was 
installed on board the lighthouse tender “Tulip,” and a 
series of bearings were taken during the brief experi- 
ments which were halted summarily by the world con- 
flict. Recently tests were renewed when three lighthouses 
in the Chesapeake Bay were equipped with wireless trans- 
mitting apparatus and a radio compass was made a fix- 
ture on the lighthouse tender “Arbutus.” 

The rigid requirements of the experimental stage were 
successfully met, and the so-called radio beacon has 
become permanent equipment on the Ambrose and Fire 
Island lightships marking the entrance into New York 
and at the Sea Girt lighthouse on the Jersey coast below 
Asbury Park. The apparatus is maintained and operated 
by the keeper of the light station, thus obviating the em- 
ployment of additional help. The signaling range of 
these stations is 30 miles on a wave length of 1,000 meters. 
The practical application of the device was demonstrated 
when a 45-mile voyage was completed on wireless bear- 
ings taken from the Fire Island light vessel by the cap- 
tain of the “Tulip,” who was a novice in the operation 
of the apparatus. A 30-mile run, course 257°, from the 
Jones’ Inlet buoys to Ambrose Lightship was also made 
without any information other than that furnished by the 
use of the radio compass. 

The device for determining the direction of the source 


Smith Point Lighthouse in Chesapeake Bay showing 
radio beacon 


from which the electric waves are 
transmitted comprises a coil of wire 
wound on a frame about 4 feet 
square, preferably mounted over the 
vessel’s pilot house and so installed 
as to be rotatable from within the 
latter quarters. The receiving set - 
aboard ship and magnetic compass 
are located within the pilot house, 
thus facilitating the convenient man- 
ipulation of the device by the navi- 
gating officer. The shaft upon 
which the radio compass coil is sup- 
ported extends into the pilot house, 
_where it is directly connected 
through a bearing to the binnacle 
which carries the magnetic compass. 
Thus the wireless determination of 
the beacon station is. read directly on 
the magnetic compass and the com- 
plete performance necessary in tak- 
ing a bearing is merely that of ro- 
tating the wireless compass coil by 
means of a wheel to the critical angle of silence and then 
noting the position directly upon the magnetic compass 
card. 
As -a- coil 


aca 
a 


is rotated about its vertical axis the 


ADD TO RADIO COMPASS 


SUBTRACT FROM RADIO 


COMPASS READING 


Form of a radio compass correction curve aboard ship 


characteristic signals of the’ radio’ beacons are re- 
ceived in all positions with gradually varying degrees 
of intensity until the coil becomes exactly normal or at 
right angles to the direction in which the radio beacon lies, 
at which time no signal is audible. The critical position 
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Shaft supporting the compass coil connected to 
the binnacle carrying the magnetic compass . 


of unyielding silence indicates the direction of the radio 
beacon. The bearing of two or more radio beacons within 
range may be taken, thus determining at once the position 
of the ship. Not infrequently, however, it is only essential 
to set a direct course towards the radio beacon; in ap- 
proaching a light ship, for example, the ship’s course is 
held on the radio bearing. 


A lighthouse or lightship equipped with a simple au- 
tomatically operated radio transmitting apparatus simul- 
taneously becomes a radio beacon. which is identified by 
its characteristic signal and the location of which is defi- 
nitely indicated on the mariner’s charts. 


The radio compass on shipboard entails calibration as is 
true in the case of the magnetic compass. The metallic 
mass of the vessel is responsible for a deviation of the elec- 
tric waves approaching the ship from its normal course of 
travel. The degree of deviation is dependent upon the rel- 
ative position of the vessel. The result of calibration in- 
volves a correction of the actual radio compass reading, 
either added or subtracted, and varying in amount from 
zero to a maximum depending upon the fore and aft posi- 
tion of the ship with respect to the direction of approach 
of the electric wave. In the graph illustrated, the hori- 
zontal axis represents the position of the radio compass 


The compass coil mounted above the pilot house 
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Transmitting apparatus connected to the auto- 
matic signaling machine 


coil with respect to the ship’s center line, and the vertical 
axis shows the positive or negative amount of the cor- 
rection to be applied for every position of the coil. A 
scale marked in accordance with this calibration curve is 
attached to the binnacle in such.a fashion as to enable the 
observer to read the amount of correction to be added or 
subtracted directly and simultaneously with the radio com- 
pass bearing. 

Other than obtaining bearings on known stations or 
near shore, an even superior virtue claimed for the new 
wireless signaling and compass system is that of lessen- 
ing the menace of fog—the bugaboo of sea-voyaging ex- 
peditions. Ships at sea, perhaps in distress or submerged 
in fog, can be located and their course determined. In 
the interest of safety, every vessel at sea in fog could 
transmit radio fog signals effectively over a distance of 
ten miles at frequent intervals. Such a practice would 
enable a companion ship, within range and when equipped 
with a radio compass, to ascertain the direction of the 
vessel thus signaling and thereby proceed with safety and 
without delay. ‘Finally, in a large perspective, it is 

claimed that a universal adoption of the system ,as re- 
ae evolved would establish more effective safeguards 
around life and property on the commerce-traveled 
oceans. 


A Coil Aerial Buried in the Ground 


a E. BRAKES recently described an aerial 

for receiving purposes which ought to find favor 
among the many experimenters who are unable to erect 
lofty overhead aerials. This aerial is composed,of a well 
insulated and inductively wound coil of wire buried in the 
ground. Besides being much easier and cheaper to install, 
it is claimed that: the coil-aerial has the advantage of cut- 
ting down static interference. Better results will be ob- 
tained if the leads and instruments are protected by sur- 
rounding them with a metal shield. 


The accompanying drawing is an illustration of the 
aerial in position. The earth is represented by 1] and the 
coil aerial by 2. The coil is inductively wound with one 
dead end in the center at 3. The other end of the coil 
terminates in a lead 4, which is connected into the receiv- 
ing circuit. The antenna circuit after passing through 
the receiving system is grounded. The leads are made as 
short as possible to avoid any losses in transmission of 
signal current. 
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A shield or screen of metal is represented at 5, which 
rests upon the ground and within which are placed the 
receiving instruments and the portions of the circuit ex- 
ternal to the ground. This shield has the function of 
protecting the receiving instruments and the portions of 
the circuit external to the ground from the effect of static 
or other disturbing electrical influences. It is important to 
avoid, as far as possible, any extended lead from the coil 
to the receiving instruments. 

The amount of wire used in the coil may vary, but it 
is advisable to use about as much wire as would be used 
in the ordinary form of antenna. 

Instead of embedding the coil (3) in the earth, it may 
be submerged in a body of water, such as ai river or a well, 
with the advantage of permitting the coil to be turned into 
different planes according to the direction from which the 
signals to be received emanate. 
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Arrangement of coil aerial, metal screen and receiving apparatus 


A Single Battery Vacuum Tube Hook Up 


- C. WHITE has developed. an interesting vacuum 

* tube circuit, which requires only a single battery 
of low potential. This battery is made to fulfill all the 
functions of the low voltage filament heating battery, 
‘ high voltage plate battery, and small grid battery. 

This is accomplished by constructing the vacuum tube 
in such a way that the cathode and grid are separated by 
as small a distance as possible, without actually touching 
each other during the operation of the tube, and with the 
anode spaced from the grid by a distance which may be 
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The tube illustrated in figure 1 comprises a tungsten 
filamentary cathode, a grid which is in the form of a 
coil close to and surrounding the cathode and a nickel 
cylindrical anode close to and surrounding the grid. Cur- 
rent for heating the filament may be supplied through 
the lead-in wires 1, and lead-in wires 2 are connected to 
the ends of the grid coil. Lead-in conductor 3 provides 
a connection to the anode. The tube requires thorough 
baking out and exhaustion to a vacuum as good as the 
ordinary vacuum tubes. During exhaustion current is 


Tube, circuits and graphic curve of the single battery vacuum tube hook-up 


slightly greater than the spacing between cathode and 
grid, but which will in any case be very small. In using 
this as a radio detector the anode is connected directly to 
the positive terminal of the battery which is employed 
for heating the filament, and included in this circuit is a 
telephone receiver. Any adjustment of the grid potential 
which is necessary, may be brought about by connecting 
the grid to the positive or negative terminal of the fila- 
ment or to some point of an intermediate potential. In 
order that the tube shall operate satisfactorily with the 
connection described, it is preferable that the metal of 
which the anode is composed shall be electro-positive 
with respect to the cathode. 


passed through the tube to heat the anode in order to 
expel any surface impurities or oxide of special import- 
ance because it has been found that in order to obtain 
the most satisfactory operation the anode surface should 
be as clean as possible. It is convenient to make the grid 
of tungsten and to use this as a cathode during exhaustion. 
By this expedient sufficient current may be passed through 
the tube to heat the anode to the desired degree without 
any danger of injury to the cathode. 
Figure 2 shows a circuit using the tube detector. 
The battery, which may be of about 6 volts, furnishes 
heating current for the cathode, a variable resistance being 
inserted in series with this battery in order to adjust the 
current through the cathode to the desired amount. The 
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grid circuit comprises the grid condenser, inductance and 
variable capacity for tuning the circuit. The anode is 
connected to the positive terminal of the battery through 
the telephone receiver. The grid connection is brought 
to the positive terminal of the cathode. 

It has been demonstrated that the operation of this tube 
with the circuit shown depends upon the gradual building 
up of a negative potential upon the grid by reason of the 
charging of the grid condenser by successive radio fre- 
quency impulses received, and the leakage of this 
charge during the interval between successive signals. In 
order for it to operate most efficiently the normal grid 
potential should be such that a small variation in its po- 
tential will produce a large variation in the current be- 
tween the cathode and anode. Figure 4 shows a curve 
which represents this relation. It will be seen from an 


inspection of this curve that when no signals are being ° 


received and the grid is therefore at substantially zero po- 
tential with respect to the cathode, the circuit will operate 
upon that portion of the curve which is practically straight 
and which is also substantially the steepest portion. The 
maximum degree of amplification will also be obtained 
when operating upon this portion of the curve. If the 
normal grid potential is positive, the current taken by the 
grid will be much greater than when the grid is at zero 
potential or negative, and as a result the changes in grid 
potential produced by the signals will not be as great as 
when the potential of the grid is zero or negative. It is 
evident that no extra battery is necessary in the grid 
circuit to adjust the device for most efficient operation. 
In order that the negative charge upon the grid which is 
accumulated thereon during the receipt of a signal may 
leak off after the signal has been received and before 
the succeeding signal is impressed upon the grid circuit, it 
is desirable to employ a grid leak shunting the condenser. 

There is a tendency for the grid to assume a negative 
potential with respect to the cathode when no signals are 
being received, especially if the grid is connected to the 
negative terminal of the filament. To avoid this the grid 
is connected to the positive terminal of the filament as 
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indicated in order that there may be at all times a slight 


leakage current between the grid and cathode. 


The use of a cathode of tungsten has the advantage 
over other cathodes in that the cathode may safely be 
operated at a high enough temperature to give the elec- 
trons emitted an appreciable initial velocity. This initial 
velocity of the electrons will be great enough to cause a 
current flow between cathode and anode without any 
source of potential in the external circuit. By reason 
also of the fact that the material of the anode is electro- 
positive with respect to that of the cathode there will be 
a greater flow of current between the two than there 
would be if both were of the same material. There will 
also usually be a slight drop of potential through the 
resistance, and this drop of potential will cause the anode 
to be slightly positive with respect to the most positive 
end of the filament and thus assist the action of the tube. 
The connection shows the anode as positive with respect 
to the negative end of the cathode by an amount equal to 
the potential of the battery. 

Figure 3 indicates a modification of the circuit which is 
adapted to receive continuous wave signals by the heter- 
odyne method. The plate circuit of the vacuum tube in- 
cludes an inductance which is coupled with the secondary 
coil in such a way that local oscillations will be produced 
which are of slightly different frequency from the received 
oscillations and which will combine with the received 
oscillations to produce beats in the telephone receiver. A 
variable condenser is employed as a shunt to the tele- 
phone receiver in order that the high frequency com- 
ponent of the current in the plate circuit may not be com- 
pelled to pass through the receiver. In order that a circuit 
of this type may be operated as an oscillator it is necessary 
that it should be adjusted to a point where it will act 
as an amplifier to such a degree that the energy which 
may be returned from the plate to the grid circuit is 
greater than the energy losses of the circuits. Other tubes 
have required a separate source of potential in the plate 
circuit to bring them to a point where their energy ampli- 
fication would be great enough to produce oscillations. 


A C. W. Transmitter Using House 
Lighting Current 


A SIMPLE combination of apparatus which converts 

a single phase alternating current into continuous 
high frequency oscillations has recently been developed 
by Mr. D. G. McCaa. 

Figure 1 shows a system for producing sustained oscil- 
lations in a radiating circuit. 

Figure 2 shows the phase relations of the low fre- 
quency currents in certain parts of the system and also 
illustrates the type of primary and secondary high fre- 
quency oscillations as well as their relations with refer- 
ence to power, to the low frequency current. 

In figure 1 a source of alternating current is shown— 
such as an alternator of any definite frequency—ranging 
for example, from twenty-five to two thousand cycles, or 
the mains of a commercial lighting system in which a 
sixty cycle current is supplied at a pressure of one hun- 
dred and fifteen volts. 

Connected to this source, in parallel with each other, 
are two circuits A and B, and of these the first includes 
a key, a condenser (3) and the primary winding (4) of 
a transformer (5). The secondary winding (6) of this 
transformer is connected in the circuit with two con- 
densers, 7 and 8. The latter condenser also forms part 
of a circuit including a quenched spark gap (3) and 
the primary winding (10) of a high frequency trans- 
former. The secondary winding of this transformer is 


connected in a circuit which includes the antenna, the 
secondary winding of a second high frequency trans- 
former, and a ground connection. 

The second main circuit (B) includes a key, a re- 
actance coil (17) and the primary winding (18) of a 
transformer (19). The secondary winding (20) of this 


transformer is connected in circuit with a second re- 


actance coil (21) and with a condenser (22). The latter 
has in shunt to it a quenched spark gap (23) and the 
primary winding (24) of the second high frequency 
transformer, whose secondary is connected in the antenna 
circuit. 

The circuits 8-9-10 and 22-23-24, are preferably de- 
signed to have equal capacities (8 and 22), equal in- 
ductances (10 and 24), and the same gap conditions, al- 
though this uniformity is not absolutely essential to suc- 
cessful operation. These two circuits constitute the 
primary high frequency oscillatory systems which supply 
the secondary or antenna system and maintain it in con- 
tinuous oscillation under operating conditions. The func- 
tion of the remainder of the apparatus is to supply to 
the condensers 8 and 22, low frequency high tension 
currents which are of equal power and which are properly 
controlled as to the amount of power and properly spaced 
as regards their time relation. 

In an oscillatory circuit such as that provided by the 
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elements 8-9-10 or 22-23-24, it is possible by properly 
adjusting the capacity regulating the length and number 
of the spark gaps, and controlling the supply current, 
to obtain highly damped discharges at exceedingly high 
group frequencies. The damping is independent of any 
reaction by a secondary circuit and the action of the dis- 
charges in the secondary circuit assumes a type of im- 
pulse excitation. Group frequencies of from twenty to 
forty thousand impulses a second are obtainable and as 
the primary discharges occur throughout the major por- 
tions of each alternation of the low frequency high ten- 
sion charging current, continuous oscillations are pro- 
duced in the secondary circuit when this is coupled to 
the primary circuit, or system operating as above de- 
scribed, throughout the major portion of the time of each 
low frequency alternation, provided the decrement of 
the oscillations in the secondary circuit is not too high. 


For efficient operation the supply current must be prop- 
erly controlled, and this can be accomplished by the in- 
troduction of capacity, resistance, or inductance, in either 
the primary or secondary, or in both the primary and 
the secondary circuits of the supplying transformer. In 
this case, capacity operates as a capacity reactance de- 


1 

, in which N is the fre- 
7 2rNJ 

quency and J is the capacity. Inductance operates as 


magnetic reactance and is determined by the formula 
2xNL. Both the capacity and inductance operate in a 


terminable by the formula 


Source of A. C. Current 
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Figure 1—System for producing sustained oscillations in a radiating circuit 


manner similar to resistance and limit the current flow. 

The condensers 3 and 7 in the circuit A and the re- 
actance coils 17 and 21 of the circuit B are so designed 
- relative to the transformer windings 4 and 6 on the 
one hand and to the windings 18 and 20 on the other, 
as to permit the same currents to flow to charge the con- 
densers 8 and 22. With the arrangement of circuits 
shown in figure 1, the current flowing to the condenser 
8 will be out of phase with the current flowing to the 
condenser 22. This would not be the case if resistance 
was employed to control or limit the current flow to these 
condensers, for the capacity provided in circuit A, by 
the condensers 3 and 7, causes the current in the circuit 
to lead the impressed electro-motive force, while the in- 
ductance provided by the coils 17 and 21 in circuit B, 
causes the current in the latter to lag behind the im- 
pressed electromotive force. In both circuits the in- 
ductance of the primary and secondary windings of the 
transformers 5 and 19, is balanced against the capacity 
of the condensers 8 and 22. 

In order to obtain the proper time relation between the 
currents supplied to the condensers 8 and 22, it is es- 
sential that the sum of the increase of the angle of lead 
shall be equal to 90 degrees. This phase relation is 
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illustrated in figure 2, in which the line 25, with ordinates 
above and below the abscissa 26 (denoting time), rep- 
resents the impressed electro-motive force and current 
of supply 1, assuming these to be in phase. The curved 
lined 27 similarly represents the current leading the im- 
pressed electro-motive force by an angle of 45 degrees, 
the distance from the vertical line 28 to the parallel line 
29 being equal to one-fourth of one alternation. The 
curved line 30 represents the current lagging behind the 
impressed electro-motive force by an angle of 45 de- 
grees, the distance from the line 29 to the line 31 being 
equal to one-fourth of one alternation. Obviously there- 
fore the currents represented by the lines 27 and 30 are 
90 degrees apart, or at right angles or in quadrature to 
each other and therefore in quarter or two phase relation. 
While the impressed electro-motive force of the source 
and the current supplied are usually not in phase, this 
condition will not interfere with the operation of the 
system, since suitably selected capacities and reactances 
may be employed to advance or retard the current as 
required, until the desired 90 degrees phase difference 
is obtained. It is not necessary that the current in one cir- 
cuit shall be advanced 45 degrees and the other retarded 
the remaining 45 degrees as indicated in figure 2, since 
any angle of lead and any angle of lag may be employed 
provided the sum of the two angles equals 90 degrees. 
Since the lead effect of capacity and the lag effect of 
inductance are decreased by resistance, it is preferable 
to keep the ohmic resistance of the circuits relatively 
low. 
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Figure 2—Phase relations of the 
low frequency currents 


As indicated in figure 2, the condenser 8 will dis- 
charge as described during the time period of the al- 
ternations of its supply current, the highly damped 
primary discharges induced by the current, indicated 
by the line 27, being represented at 32 and their power 
by the varying ordinates of this line. Similarly the 
variations in the discharges resulting from the current 
flow indicated by the line 27, are illustrated by 33. 

The oscillatory primary impulses excite the secondary 
or antenna circuit by shock or impulse excitation and 
permit it to oscillate in its own natural period during 
the time intervals between the primary discharges. From 
the relation of the primary discharges as regards the 
power indicated by the ordinates of the oscillations 32 
and 33, it will be seen that power is supplied to the 
antenna at a uniform rate and that, as indicated at 34, 
the antenna oscillations are continuous, owing to the over- 
lapping of the primary discharges and the balancing of 
the power supplied to the two circuits. The line 34 there- 
fore, represents the secondary or antenna oscillations and 
its ordinates are all equal, by reason of the quarter phase 
relation and of the above described adjustment of the 
current flow in the primary oscillatory systems 8-9-10 
and 22-23-24. | . ‘Ate 
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Radio Telephony Systems Employing 
Thermionic Vacuum Tubes 


By John Scott-Taggart 


Editor’s Note: 
volume on vacuum tubes by the writer. 


This article contains a portion of the matter embodied in a complete 
The volume will very shortly be published. 


(Continued from February WIRELESS AGE) 


E Will now leave the subject of separately excited 
systems and proceed to deal with the different 
methods of varying the oscillatory output of a three elec- 
trode vacuum tube. There are chiefly two methods of ac- 
complishing this—one is to vary the grid voltage and the 
other is to cause the microphone to vary the plate po- 
tential of the oscillating tube. _ Varying the grid voltage 
is one of the very oldest methods, the fundamental ar- 
7 rangement is illustrated in figure 11. The usual 
oscillating vacuum tube circuit is employed. In 


c, 


—s 
> a 
Ge 


HM 


Loon 
~~ 
Cee. 
nD 
y2se- 2) 
\ ee) 


Figure 11—Fundamental arrangement for varying the grid voltage 


the grid circuit is connected a secondary of a microphone 
step-up transformer, a condenser C, is connected across 
T,. One way of looking at the action of this arrangement 
is to consider the characteristic curve of a three electrode 
vacuum tube. When the grid potential is such that the 
operating point lies half-way along the steep portion of 
the curve the oscillatory output will be a maximum and 
will rapidly decrease as the grid potential is varied on 
either side. When the grid potential is altered 
so that the operating point or base-line is near 
a bend in the characteristic curve the oscilla- 
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Figure 12—A modification of figure 11 
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tions will suddenly cease. By connecting the microphone 
transformer in the position shown in figure 11 the output 
-of the tube V, may be modulated by means of the 
microphone and good speech is obtainable. If desired, a 
erid battery may be included in the grid circuit of V, 
to give the grid a suitable normal potential. The aerial 
circuit L, is shown loosely coupled to the plate oscillatory 
circuit L, C, but, of course, direct coupling could be em- 
ployed if desired. A modification of the figure 11 circuit 
is shown in figure 12. The grid condenser C is connected 
as shown while the grid leak R has in series with it a 
secondary T of a microphone transformer. The normal 
grid base-line is thus operated as before, but the two cir- 


cuits are now connected in parallel instead of in series. A 
still further modification of the figure 12 circuit is obtained 
by connecting R directly across the grid and filament of 
the three electrode vacuum tube and placing the second- 
ary in parallel with this, resistance. A still further mod- 
ification in which the essential grid control feature is 
still present is illustrated in figure 13. This time, how- 
ever, a three electrode vacuum tube V,, is used in place 
of a grid leak. This arrangement is quite 

effective but has the disadvantage of requiring 

a separate accumulator to heat the filament of 


Figure 13—A further modification of figure 11 in which 
the grid control feature is present 
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the tube V,,. Although we have shown the microphone 
transformer connected in the grid circuits, yet it is ob- 
viously possible to amplify the microphone potentials by 
means of a three electrode tube before applying these po- 
tentials to the grid of the oscillating tube. Instead of using 
one grid two may be employed, the microphone potentials 
being applied to one grid while the high frequency poten- 
tials necessary to maintain oscillations are applied to the 
second grid. The arrangement is shown in fig- 

ure 14. The grid nearest the filament has im- 

pressed upon it the low frequency microphone 


Figure 14—Circuit using a double grid tube to amplify 
the microphone potential 


potentials supplied through the intermediary of the step- 
up transformer. The other grid is connected in the usual 
way to the grid oscillatory circuit L,. As a variation the 
grid leak R may be connected directly across the grid and 
the filament instead of across the grid condenser C. It 
is claimed that this arrangement is more suitable than 
the usual circuit of figure 11, moreover it is more con- 
venient for high power work, since to obtain effective 
control it is desirable that the variations of plate current 
produced by the high frequency potentials and the micro- 
phone potentials should be of the same order of magni- 
tude. When working on high powers the high frequency 
grid potentials are very high, whereas the potentials 
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supplied by the microphone are comparatively low. The 
arrangement of figure 14 overcomes this difficulty but a 
tube having two grids is difficult of construction and 
the circuit is not likely to be of great use for experi- 
mental work. The potentials supplied by the trans- 
former control the plate current of the tube and so the 
oscillatory output. 

We now come to another form of modulation which 
has been very largely employed in commercial and service 
radio-telephone sets, particularly by the United States 
Navy. The basic modus operandi of this system of con- 
trol rests on the well known fact that the output of an 
oscillating vacuum tube is directly proportional to its 
plate potential. If, then, we cause the mi- 


crophone to vary the plate potential we will 
obtain modulated high frequency currents. 
The fundamental circuit is shown in figure 


Figure 15—Modulation circuit used in commercial 
and radiophone sets 

15. In the plate circuit of the oscillating tube is con- 
nected a secondary of a microphone transformer, and 
the potentials across the secondary are used to supply 
the plate voltage of the tube V,; at least, the positive halt 
cycles of microphone current are utilized, the negative 
half cycles, of course, being wasted. Under these condi- 
tions the tube would only oscillate when the microphone 
is spoken into, thus nothing would be radiated from the 
aerial when not speaking. It is found that very poor 
speech is obtained when such an arrangement is em- 
ployed. This is due to the fact that the change from the 
non-oscillating to the oscillating state is very jerky, and, 
moreover, takes a certain time. Much better resuits are 
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good speech indeed may be obtained by using this system 
of control. pe 

An elaboration of figure 15 is shown in figure 16. The 
power supplied to the plate is derived from the amplifier 
tubes V, and V,, the original modulating potentials being 
obtained from the microphone. Although two vacuum 
tubes have been shown yet one might be used for small 
powers, or several for high powers. It is desirable to use 


larger vacuum tubes at the different. stages of amplifi- 
cation, thus V,, may be larger than V;, or several tubes 
may be connected in parallel to obtain the same effect. 
The final tube or tubes V, should be rated 
at about the same powers as a main oscil- 
lator tube or tubes V,. The grids of all 
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Figure 17—A modulation circuit used extensively in aircraft work 


the vacuum tubes.are given a negative potential which ~ 
is preferably derived from the potential drop across 
the grid leak R of the oscillator tube V,. A battery or 
dynamo H supplies the normal plate voltage for the tube 
V,, and this normal value is increased or decreased by the 
potentials supplied by T,. These potentials will have a 
maximum value about the same as H but will, of course, 
vary according to the loudness and characteristics of the 
speech spoken into the microphone. The circuit may be 
of interest as illustrating how the minimum of batteries 
may be employed for practical radiotelephone work, thus 
the same battery H supplies not only the plate current 
for the first tube V, but also the plate current for the two 
tubes V, and V;. If we desire to make the system quies- 
cent when not speaking, the battery H may be made very 


is 
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obtained if a small battery H be included in the plate cir- 
cuit; it is only necessary that its voltage should be big 
enough to make the vacuum tube oscillate feebly. When 
speaking the microphone potentials are impressed on this 
steady emf. and fairly good speech is obtained. It is 
preferable, however, to give H a large value approxi- 
mately equal to half the electromotive force required to 
produce saturation of the tube. The microphone poten- 
tials supplied by the transformer secondary are made of 
corresponding magnitude so that the plate voltage of the 
tube is made to vary between approximately zero and 
twice its normal value; thus the aerial is radiating a main 
oscillatory current which is varied between almost zero 
and twice its normal amplitude. It will thus be seen 
that the microphone supplies part of the energy. Very 


Figure 16—An elaboration of figure 15 


small, in fact, just sufficient to maintain oscillations in 
the aerial. The extra potentials for the amplifying tubes 
V, and V, could then be obtained by inserting a battery 
or dynamo or other source of electromotive force be- 
tween the positive side of H and the junction point J. 
This extra electromotive force would act in series with H. 

The most popular system of modulation is shown in 
figure 17. This arrangement has been very largely used 
in this country and also in Great Britain for aircraft 
work. Two vacuum tubes V, and V, are used, the first 
mentioned acting as a generator of high frequency cur- 
rent, while the latter is used as a modulator tube. It will 
be seen that the same battery or other source of voltage 
H is used for both tubes. Instead of using a transformer 
an iron-core choke coil is employed, the effect, however, 
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being practically the same. If we consider the modu- 
lated tube V., we will see that variations of grid potential 
produced by the microphone through the intermediary 
of the microphone transformer will vary the plate current 
of this tube, consequently a varying current will flow in 
the choke and large surges of potential will be established 
across this coil. These potentials will act in series with 
.the electromotive force supplied by H, surges will add 
themselves to the voltage of H and will also subtract 
themselves from it. The plate potential of the main os- 
eillator tube V, will consequently be correspondingly 
varied between practically zero and about twice its normal 
value. The oscillations produced in the output circuit 
of V, will consequently be modulated in accordance with 
the microphone potentials, which is what is desired. In- 
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stead of a loosely coupled arrangement between L, and 
L, a direct coupled circuit may be employed. A con- 
denser C, is used to by-pass the high frequency current 
generated. To prevent this current affecting the tube V, 
and its circuits an inductance L, is sometimes included in 
the position shown. This inductance preferably has a 
natural frequency equal. to that of the oscillations pro- 
duced by V,. The grid of V, is given a negative poten- 
tial by taking a tapping from the grid leak R of the os- 
cillator tube V,. The circuit has been varied in very 
many ways, but most of these depend upon the practical 
fundamental circuit of figure 17. The two tubes V, and 
V, require to be of the same power. 
(To be continued) 


A Vacuum Tube Transmitter 


AN improved method for modulating the amplitude of 
a high-frequency wave in accordance with the wave 
form of a low frequency signal to be transmitted has 
recently been described by Raymond A. Heising. 
The possibility of producing a modulated high-fre- 
quency current depends upon the fact that the amplify- 


ing power of the vacuum tube increases with the volt- 


age impressed’ upon its input terminals. If a variable 
voltage, corresponding to the signals to be sent, is im- 
pressed upon one part of the input circuit, and if the 
high-frequency alternating voltage is impressed upon 
another part, the high-frequency power appearing in the 
output circuit will vary in accordance with the low- 
frequency, signal voltage. In applying these two volt- 
ages it is essential that the change in amplification be 
produced by the signal voltage, so the latter should be 
larger. It has been found that telephonic communica- 
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Figure 1—The Heising 


tion may be maintained even if this condition is violated, 
but the quality is somewhat impaired. 

The circuit arrangement which has been found by 
experiment to be most desirable is shown in figure 1. A 
generator of high-frequency power is shown which need 
not have a large power capacity, since it is required to 
furnish but a small high-frequency voltage. By means 
of the transformer the electromotive force developed 
by the generator is impressed upon one grid of the di- 
vided input circuit of the amplifier 1. 

A microphone is represented at 2.. The transformer 
whose primary circuit contains the microphone, provides 
that a signal voltage produced in the microphone circuit 
shall be impressed upon the second input element of the 
amplifier. Grid batteries are used. Under these circum- 
stances no electrons can pass from the filament to either 
input electrode, and therefore practically no current is 
taken by the input circuit. The output circuit of this 
amplifier contains the coil to which is coupled a tuned 
circuit whose frequency may be adjusted to that of the 
wave to be transmitted. A high non-inductive resistance 
is preferably placed in shunt to the condenser—the object 
being to adjust the resonant circuit for sharp tuning 


and also to insure a definite impedance to incoming 
waves by the input circuits of the amplifiers. 

The amplifiers 3 are arranged in parallel and have 
their input circuits connected across the terminals of 
the resonant circuit. The object of these amplifiers is 
to produce in the output circuit a voltage considerably 
larger than that appearing over their input circuits, and 
it is not essential that the power output of this set be large. 
‘The resonant circuit 4 is also tuned to the frequency to be 
transmitted. The input circuits of a number of amplifiers 
6 arranged in parallel, are connected to the terminals 
of this second resonant circuit. The resistance 5 is added 
because it has been found to render more stable the 
operation of the amplifiers. These amplifiers are especial- 


modulation system 


ly designed to produce high currents in their output 
circuits rather than high effective alternating voltages, 
and therefore the combination of amplifiers 3 with ampli- 


fiers 6 serves to increase both the voltage and current 


components of the power appearing in the output circuit 
of the modulator element. Ih practice it has been found 
possible to employ as many as 500 amplifiers. The com- 
mon output circuit of amplifiers 6 is finally coupled, by 
means of a transformer, to the antenna. 

The operation is as follows: High-frequency voltages 
impressed upon the grid from the “generator are, in the 
absence of an electromotive force due to the microphone, 
simply repeated in enlarged form as variations of current 
in the output circuit: When an electromotive force of 
the signal wave form is impressed upon the grid the 
effect of the signaling voltage is to change the amplify- 
ing power of the repeater and consequently to change 
also the amplitude of the high-frequency current varia- 
tions in its output circuit. A modulated high-frequency 
current is therefore produced in the primary windings 
and its effects are transmitted to the antenna by means 
of the intermediate apparatus, whose operation has al- 
ready been described in detail. 


EXPERIMENTERS WORKED 


Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 


A Resistance Radio Telephone 


N radio telephones we have a source 

of alternating current of high fre- 
quency which sends current out into 
the aerial. The -disturbance in the 
ether which is caused by this current 
is called the carrier wave. The ampli- 
tude of this wave is changed or varied 
by a device known as the modulator, 
which is controlled by the voice. 


Since the three electrode vacuum 
tube has come into use tubes are used 
as generators of the carrier wave and 
also as modulators. This is usually 
accomplished by connecting the tele- 
phone transmitter to the tubes with 
tuned or untuned inductance coils. In 
the case of the tuned coils, each set 
of coils must be separately tuned for 
every change of wave length. The un- 
tuned inductance method avoids this 
difficulty with a certain loss of efficien- 
cy. .In either case one coil is liable 
to affect the second coil so that dis- 
agreeable cross squeals are set up in 
the set. The cascade amplifying re- 
ceiving sets have the same defects so 
that all amplification is produced by 
audio coils, untuned coils, or by resist- 
ance amplification, tuning being in 
the main circuits alone. 

With an idea of securing simplicity 
and cheapness in radiophone apparat- 
us I have devised a wireless telephone 
connection in which the modulation is 
accomplished by means of resistance 
alone. A diagram of the circuit is 
shown in figure 1. The oscillating 
circuit consists of the aerial, the in- 


By R. R. Ramsey: 


ductance and the variable oil conden- 
ser connected to the ground. 

All tuning is accomplished by chang- 
ing the connections to the inductance 
coil, and by varying the capacity. Two 


oy 


tential of the grid of tube II, and | 
causes a corresponding variation of 
the current of the plate circuit of this 
tube. This current flows through the 
grid leak resistance R, and thus mod- 
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tubes or two sets of tubes are used. 
I is one or more power tubes or hard 
tubes connected in parallel. T'wo-power 
tubes, shown in the figure, are the 
oscillating tubes by means of which 
the energy is sent out into the aerial. 
II is an ordinary receiving or ampli- 
fying tube by means of which the cur- 
rent from the telephone transmitter is 
amplified. The transmitter is con- 
nected in series with a resistance R,, 
and a battery D, of two or more or- 
dinary dry cells. 
should have a resistance equal to that 
of the transmitter. The variation of 
the current through the carbon trans- 
mitter causes a variation of the po- 
tential difference at the terminals of 
the resistance R,. This varies the po- 


The resistance R, . 


iit 


Figure 1—The resistance radio telephone circuit 


ulates the amplitude of the current 
sent into the aerial by the tubes I. . 
R, should be a resistance comparable 
to the impedance of tube II. The bat- 
tery is an ordinary plate battery of 
20 or 40 volts. H is a source of high 
potential, about: 300 volts. 

This circuit has been tried out with 
good results, using an aerial of poor 
construction. With an antenna cur- 
rent of 200 milliamperes the voice was 
transmitted to a portable coil aerial of 
six turns 2 meters square at a dis- 
tance of one-half mile, which would 
lead one to expect a range of five or 
ten miles with a good receiving aerial. 
The resistance R, is an ordinary re- 
sistance box. R, is made of card 
board painted with india ink. 


Long Wave Arc Reception Simplified 


Tee reception of the long, un- 
damped wave stations now scat- 
tered over the world, is a far simpler 
matter than one would believe. Al- 
though many elaborate arrangements 
for such reception have been pre- 
sented, involving three coil tuners and 
numerous variable condensers, little 
has been said on the simpler side. 
In designing such sets, many ama- 
teurs pattern. their apparatus after 
Government instruments with which 
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they have become familiar during their 
war service, without taking into con- 
sideration the fact that the majority 
of these receivers are designed with 
selectivity as the prime consideration, 
and the design includes many steps of 


amplification rather than a sensitive | 


unit receiver. The average amateur 


cannot afford many steps of amplifica-* 


tion, and should therefore endeavor to 
obtain sensitiveness in the receiving 
apparatus, with a fair degree of se- 


24 


lectivity. It is with that object in view 
that the design herewith presented was 
worked out. 

The set described was built and in- 
stalled aboard a small lighthouse tender 
here, having an aerial of four wires; 45 
feet long and 25 feet high, and no 
difficulty has been experienced in hear- 
ing the German stations, day and 
night, using but one bulb for reception. 
Simplicity of construction, low cost 
and ease of operation, combined with 
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remarkable efficiency, makes it par- 


ticularly attractive to those whose ex- 
perience and pocket book are limited.. 
The whole success or failure of such; 
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on completion, adding to the appear- 
ance, 

The tickler. contains approximately 
one-third the amount of wire used on 


Figure 1—Constructional details of the mounting 


an outfit lies in the coils used in the 
tuner. Contrary to general practice, 
no secondary is used, merely a single 
coil, with a tickler coil placed in in- 
ductive relation thereto. Figure 1 


gives a suggested method of mounting - 


to permit variation of coupling. The 
tuning coil is wound on a form of con- 
venient size, 4 inches being a good 
diameter, and contains 500 feet of No. 
30 single cotton covered wire. It is 
advisable to tap this winding in five 
places, mounting a switch on the coil 
form. Both coils are wound in the 
same manner, no attention being paid 
to winding the wire evenly. A-groove 


Y%x¥ inch, forms a very good wind-. 


ing space, although a depth of 3 inch 
will permit of a layer of bookbinders’ 
cloth to be pasted over the finished coil 
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edge of the coil form, and flexible silk 
leads led to binding posts on the base. 
If the coil forms are finished in black 
enamel, and metal parts nickled, the 
instrument is very attractive. 


It will be noted in the accompany- 
ing diagram that only one variable con- 
denser placed across the tuning coil is 
necessary. It is recommended, how- 
ever, that a small variable of about 
eleven plates be used in the grid lead, 
‘and another of the same size shunted 
around the telephones and B batteries. 
The tuning condenser should be: of 
.0O1 mfd. capacity. 


Any ordinary vacuum tube control 
panel may be used, by merely breaking 
the plate lead, and leading the broken 
ends to the terminals of the tickler coil. 

The cost of the apparatus, tuner 
coil, tickler coil and variable, will not 
exceed five or six dollars, which should 
make it attractive to many readers. 


Figure 2—Circuit diagram for long wave arc receiving 


the tuning coil, and may also be No. 
30 single cotton. This should have 


about three equal taps and the switch 


mounted on the coil head as in the case 
of the tuner coil. Binding posts for 
bothcoils are mounted near the lower 


With careful attention paid to con- 
struction as described, and connections 
properly made with stranded wire and 
securely soldered surprising results 
will be obtained, and the time and 
money involved will be well spent. 


Transmitting Music by Radiophone 


LL TERALLY music is in the air. 
It is being transmitted by wireless, 
and whereas formerly young and old 
congregated at the music store to hear 
their favorite selections on the phono- 
graph it is now possible to corral mu- 
sical vibrations from out of space. The 
Government radio laboratory is peri- 
odically conducting experimental con- 
certs by wireless which can be heard 
for over 200 miles and the music is 
distinctly audible 30 miles away. 

The usual method of transmitting 
music by wireless utilizes a micro- 
phone placed in a receiving horn on 
the phonograph. Another method un- 
'dergoing experiment includes | the 
adaptation of the microphone directly 
to the needle instead of using the re- 


producer on the phonograph. With | 


this latter method some of the distor- 
tion attributed to sound waves is 
eliminated. The vibrations from the 
reproducing needle are conveyed di- 


rectly to the microphone instead of as- 
suming the form of sound waves in the 
horn of the phonograph, and then be- 


Aude Circuits 


Figure 1—Schematic diagram of 


ing converted into mechanical vibra- 
tions in the diaphragm of the micro- 
phone. 


Of the two methods, there is no 
preference at present, owing to the 
limited time .thus far consumed in 


the radiophone transmitting set 


drawing comparisons. To obtain the 
correct modulation for different kinds 
of music, it would seem that varying 
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positions of the microphone for dif- 
ferent sorts of phonograph records 
would be advisable. It has been ob- 
served that certain notes, usually the 
higher ones, are not as readily distin- 
euished at the receiving station as 
other notes lower down in the scale. 

The radio laboratory of the Goy- 
ernment has hitherto allotted one day 
in the week—usually Friday evening 
from 8:30 to 11 o’clock—for experi- 
mental concerts. A wave length of 
500 meters is used. The radio oper- 
ators have substituted a carbon micro- 
phone—as used in the mouthpiece of 
an ordinary telephone—for the vibrat- 
ing diaphragm ordinarily used on the 
phonograph. Consequently, the phono- 
graph sound record produces direct 
variations of electric current in the 
telephone apparatus instead of creat- 
ing sound. While no sound is heard 
where the phonograph record is being 
played, the music is easily heard by 
individuals at distant receiving sta- 
tions. 


THE WIRELESS AGE 


Marcu, 1921 


Figure 2—Radiophone transmission of music created by phonograph 


A Two-Step Audio Frequency Amplifier 


HERE seems to be a_ distinct 
change in the methods and -aims of 
the radio experimenters during the last 
year and a half. They are no longer 
satisfied with a collection of instru- 
ments which will bring in signals. 


@ @ 


FIL BATT 


Figure 2 


By C. F. Smith 


a consideration of economy in time and 
money. 

The diagram of connections shown 
in figure 1 is of the conventional sort, 
composed of two transformers, two 
tubes and rheostats, binding posts for 
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Figure 3 


mount all the instruments behind the 
panel on this set a base is employed 
which carries some of the apparatus 
and acts as a support for the panel. It 
measures 73g x 5.x 4 inches, while 
the panel is 10 x 5 inches. The panel 


Ayn Win Nutt 
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Figure 1 


Circuit and constructional details of the two-step audio-frequency amplifier 


They want to make their own appara- 
tus, and they want it to look like the 
commercial product. This tendency 
suggests the co-ordination of commer- 
cial practice with the facilities and 
abilities of the average worker. The 
amplifier described in this article was 
designed with this in mind, as well as 


the input—6 volts for the filaments— 
and the telephones. An amplifier of 
this type can be depended upon to 
operate consistently at all times, where 
complicated circuits have a habit of 
going wrong when it is necessary for 
them to work properly. 

Although the usual practice is to 


may be % inch thick, but 3/16 inch 
will be better. 
Figure 4 illustrates the method of 
fastening the panel to the base. Three 
¥4-inch holes are bored along the front 
edge of the base, with their centers %4 
inch from the edge. Then holes to 
(Continued on page 36) 
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A One-Operation Control of Honeycomb 


THE following type of coil mount- 

ing makes provision for holding 
four sets of coils, any pair of which 
may be connected in the circuit when 
desired, thus controlling the coupling 
by one operation. While this mount- 
ing and control may seem a little large 
in size compared with ordinary mount- 
ings, the advantage of having all coils 
mounted permanently in one case and 
the absence of capacity effects, due to 
freedom from handling the coils. in 
changing wavelength range, have con- 
siderable weight. 

Many amateurs have found that the 
continual removal and replacing of 
coils in the ordinary adapter soon 
weakens and cracks the moulded base. 


Very often also the wire is loosened © 


by knocks received while the coils are 
lying around when not in use. For 
ordinary use four sets of coils will 
provide any desirable range with the 
necessary overlap. However, no recom- 
imendation is made as to the size of 
coils. Each amateur can select the 
ones required from available catalogue 
data. 

This mounting has four rotating 
coils mounted on a movable or rotat- 
able plate with the plate so mounted 
that the coils swing past four station- 


Figure 2 


AMIS or loravon 
Coll sochers >», 


Coll mounting plore 


27EG 7. figure 3 


Details showing bakelite plate, commutator segments, 


ary coils similarly placed in a parallel 
plane on a fixed panel. Both the mov- 
able and fixed plates holding the coils 
carry commutators upon which brushes 
rest to connect in one of the coils at 
a time. On the movable plate the 
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Figure 1—Assembly of the honeycomb coils control 


Figure 4 


brushes are stationary and the com- 
mutator rotates with the coils, but on 
the stationary coils the brushes, fast- 
ened to the end of the shaft, rotate and 
the commutator is stationary. 

With this arrangement the coupling 


between any two coils may be varied 
up to about 90 degrees by moving the 
disc through that angle and turning 
the disc a few degrees beyond that 
point connects the next set of coils, 
on which the coupling may again be 
varied through 90 degrees before the 
third set of coils are connected in, and 
so on through the four sets of coils. 
It will thus be seen that both the size 
of coils used and the coupling between 
them is under the control of one dial 
or knob. 

As various sizes of coils have differ- 
ent diameters and weights though 
possessing the same thickness, it is 
necessary to drill the hole for the shaft 
off center on the rotating plate, in or- 
der that the weight may be equally 
distributed. This plate is rectangular 
in shape, and is about one inch longer 
than the width. 

The plate should be made of bakelite 
7% inch thick. As the size of the plate 
will vary according to the selection 
of coils to be used no other dimensions 
are given, but the following method 
can be used to advantage in determin- 
ing exact dimensions. On paper lay 
out an eight-inch circle and mark its 
center (P). Equally spaced on the 
circumference of this circle, lay the 
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figure Vg 


brushes, tickler coil in position and various construction plans and dimensions 


four secondary coils with the axis of 
the winding coinciding with the edge 
of the circle and with their bases ex- 
tending inward. This is shown in fig- 
ure 2. A rectangle (shown as A B ‘o 
D) is inscribed in the center. The 
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center of the circle (P) will coincide 
with the point where the plate is to be 
drilled for the shaft. The shaft should 
be at least 4% inch in diameter. On 
the edge of the plate pins and holes 
are made to fit the standard honey- 
comb coil bases.. Figure 3 shows a 
specimen plate made according to this 
plan. 

The commutator segments may be 
cut from thin copper or brass sheet 
as shown in figure 4. Two sizes are 
necessary and eight are required of 
each size. They are fastened by small 
brass pins to a 3%-inch bakelite disc 
3/16 inch thick, as shown in figure 5. 
Two of the discs shown in figure 5 
will be required, one being affixed to 
the rectangular plate as shown in fig- 
ure 6. A side view of the completed 


THE WIRELESS AGE 


rotor is shown as part of the assembly 
diagram, figure 1. 
The stationary coils. are mounted 
rigidly on the second rectangular plate 
as shown in figure 3. The two sets of 
coils should pass each other with as 
little clearance as possible. A felt pad 
placed between the rotating and sta- 
tionary plates will act as a friction 
brake to prevent the heavier coils on 
the rotor from whirling around to the 
lowest point. The brushes should not 
touch two segments of the commuta- 
tor at the same time and the surface 
of contact should not be too large. A 
type of brush shown in figure'5 is suit- 
able for this work. The two brushes 
mounted on the end of the shaft must 
be well insulated from each other and 
from the shaft as well. Flexible cop- 
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per ribbon or stranded cable can be 
used to bring out the connections from 
the moving elements. 

In order to use tickler coil connec- 
tions a second rotating set of coils 
may be mounted alongside the first 
set controlled by a‘second dial or knob 
so that the coils come within the field 
of the first system, as shown in figure 
7. It is not necessary, however, to use 
four coils on this rotor, as two sizes 
are ordinarily sufficient. The dial 
markings should bear four scales each 
going from 0 to. 90 or O to 100 cover- 
ing the whole 360 degrees of rotation. 

With this system a neat and entirely 
enclosed honeycomb coil mounting) is 
provided by means of which adjust- 
ment of the coils is positively and 
readily controlled. 


Honeycomb Coil Mounting 


HIS mounting is adapted to only 

one set of coils, the wavelength 
range of which can be extended by 
using tapped coils. The entire device 
is inclosed in a cabinet 12 inches long, 
6 inches high and 6 inches wide, and 
condensers for tuning may be mounted 
in the same cabinet by making it high- 
er. JI mounted my condensers at each 
end and made the cabinet the same 
size as my short wave regenerative set 


cabinet, fixing it so that I can use the © 


honeycomb coil cabinet on top of my 
detector and amplifier in place of the 
short wave set. Having the cabinets 
the same size so that they are inter- 
changeable makes the set more prac- 
tical. 

Wooden centers with two holes 
bored in them are put in the honey- 
comb coils through which brass rods 
run for the coils to slide on. The 
coils are made to slide along the rod 
by turning a knob at the front of the 
cabinet. Either a dial or a pointer 
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hold it steady. At the end of the rod 
an arm of brass about 2 inches long 
is fastened securely. A second arm is 


and forth for inductive coupling. 
The dimensions. given may be 
changed to suit the needs of the build- 


Figure 1—Top view showing operation of shifting coil 


fastened to the end of the first so that 
it can move back and forth. This 
arm is bent so that the end comes in 


Figure 2—Front view showing arrangement of the arms 


and scale are connected to the rod to 
indicate the position of the coils. The 
rod from the knob runs for an inch 
into the cabinet and an angle of brass 
is fastened as shown in figure 1 to 


line with the center of the coils where 
it is fastened to another arm an inch 
long which is screwed securely to the 
wooden center of the coil. By turning 
the knobs the coils are moved back 


er and if tapped coils are used there 
is enough room between or above and - 
below the dials and knobs for the 
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i 


Figure 3—End view showing arm connected to coil 


switches. A simple and very effective 
long wave set is secured through this 
method of mounting the coils and it 
is cheaply made as the coils may be 
bought unmounted. 
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SECOND DISTRICT AMATEUR RADIO 


_ EXPERIMENTERS’ WORLD 


onvention- Exhibition 


A Real Convention of Radio Amateurs and a 
Real Exhibition of Amateur Radio Equipment. 


WILL BE HELD AT 


HERE have been automobile shows, - 


marine shows, electrical shows, business 

shows, and what not, but this is going 

to be a real simon-pure amateur radio 
aha and the biggest thing yet done in the history 
of amateur radio. 


There will be plenty of lectures and talks to give 
amateurs all the latest “dope,” and actual demon- 
stration of exhibited equipment of all kinds will 
give every radio man his chance to actually see and 
hear what all the latest pps of apparatus will do 
in actual operation. 


The glass-enclosed roof garden of the hotel will 
be the exhibit hall, and the adjoining Butterfly 
Room affords an excellent lecture hall, with ade- 
quate seating capacity. Only papers of vital interest 
to amateurs will be presented. Manufacturers who 
are exhibitors and who desire to describe their 
equipment will be included in this program. 


The first three days will be devoted to business. 
The last day will be devoted to general sociability. 
A banquet for everybody, male and female, will be 
held on the night of the nineteenth. And it’s going 
to be SOME banquet. This refers both to the 
dinner and what will be done and who will do it. 
All the big men of radio will be there. 


‘HIS convention-exhibition is being held under the auspices of the Second District 


The Pennsylvania Hotel - New York 


MARCH 16 - 17 - 18 - 19 


The Convention and Exhibition will be open to 
everybody from 2 P. M. to 10:30 P. M. daily. A 
season badge will be sold at the door to all radio 
operators and engineers, etc., for 25 cents, covering 
the four days. A one time admission charge of 25 
cents will be made in the case of the general public 
not identified with radio. 

The banquet charge will be $3.00. The number 
which can be accommodated is limited to 500. 
Tickets will be allotted up to this number only, in 
the order in which applications are received. 
Applications for banquet tickets can be sent to 

Ferp. C. W. THIEDE, Cor. Secy., 
486 Decatur Street, 
Brooklyn, N. Y. 


Tickets are also on sale at 
Continental Radio & Electric Corporation, 
6 Warren Street, New York. 
Manhattan Electrical Supply Company, 
17 Park Place, New York. 
J. H. Bunnell Company, 
32 Park Place, New York. 


American Electro Technical Appliance Company, 
235 Fulton Street, New York. 


Executive Radio Council. It is non-partisan, non-sectarian, non-everything—just a 
_ straight out and out Second District Amateur Radio Affair, sponsored by all the radio clubs 


of the Second District. 


There has never been such an opportunity for material gain, for acquiring knowledge, 
the making of personal acquaintances, and for general good, in this country before. It will 


be the biggest thing ever done in the history of amateur radio. 


EXECUTIVE RADIO COUNCIL—Second District 


COMMITTEE 
J. O. SmitH, Chairman 
J. Dr Brast A. F. CLoucH C. G. TABER C. J. GorETTE 
R. H. McMann F. C. W. THIEDE C. E. PEARCE E. W. DANNALS 
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An Inductance Mounting 


By D. R. DeTar 
THIRD PRIZE $3.00 


A MOUNTING for inductances of 
the lattice type should be simple, 
rugged, smooth in operation, and of 


“ 


good appearance. These features have ae : Se ; 
' ‘ ! Cam eT 


been considered in the design of 
mounting here described. The detailed 
and constructional diagrams are al- 
most self-explanatory. In figure 1 are | peeriass : 
shown three inductances, using con- ye 8 | [et @' = 
centric knobs. The coils, A, B, C, are = 

mounted as shown in figure 2. Strips 
of thin fibre are wrapped around the 
periphery of the coils and clamped 
tightly between wooden blocks; the 
brass strips are held by means of bolts. 
The brass rod is fixed firmly in the 
smaller knob and in the block D, and 
is an easy, moving fit in the tube. The 
tube is fastened securely to the larger 
knob and to the block F, but is free 
to rotate in E. K. is a counterweight 
to balance the coil C. No weight is 
shown on coil A, but of course, one 
is necessary. In order that the coils 
may hold their adjustment, friction de- 
vices of some sort are necessary. 
Springs between D and E, and E and 
F, serve this purpose very well. In Front and side views of the mounting and detail of construction 

figure 3 is shown a variation of this ; 
method, wherein the concentric knobs mounting, etc., is virtually the same are given because they are optional 
are replaced by separate ones. The as shown in figure 1. No dimensions with the builder. 


The Use of Choke Coils in Radio 


By A. Machson . 


THE primary and most important The main function of an inductance rent choke coil is used; when protec- 
elements of a radio circuit are the coil when used as a choke is.to pro- tion is desired from high voltages, a 
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Ligure 3 figure 4 
Circuit diagrams showing various uses of choke coils 
inductance and condenser. It may tect apparatus behind it from high voltage choke coil is used. The cur- 
therefore be instructive to consider the voltages or to limit the current flow- rent choke is more common in low fre- 
use of choke coils in radio circuits as ing in an inductive circuit. When it quency alternating current work, as in 
a phase of inductance. is desired to limit the current, a cur- the primary circuit of resonance trans- 
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HKveready 


--the big name in batteries 


battery. It follows, therefore, that you 

should use the battery that has the great- 
est energy—a battery that is known for its 
power and endurance. 


Pen heart of your wireless outfit is the 


Eveready Batteries are packed and crammed 
with electrical energy that is eager to send 
your message vibrating through space. The 
success of your outfit may depend on that 
energy. 


Take nochances. Get the genuine Eveready 
Vacuum Tube Plate Battery that is plainly 
marked ‘“Eveready,’ because its makers are 
proud of the trade-mark that safeguards battery- 
users everywhere. 


Sold by leading dealers everywhere. 


AMERICAN EVER READY WORKS 


of Naiional Carbon Company, Inc. 
200 Thompson Avenue 
Long Island City, New York 
Chicago Atlanta | San Francisco 


EVERFADY 


VACUUM TUBE PLATE BATTERIES 
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899 BOYLSTON ST. 


BOSTON, MASS. 
DO YOU KNOW 


That the EASTERN RADIO INSTITUTE offers more undeniable advantages to those 
interested in studying Commercial Radio than any other school in New England, if not 
in the country? 

DO YOU KNOW thati the EASTERN RADIO INSTITUTE is the OLDEST, LARGEST 
and BEST EQUIPPED radio and telegraph school in New England? To make this 
unmistakably clear we give the following facts: 


The EASTERN RADIO INSTITUTE was founded in 1913 and is now 
OVER SIX, YEARS OLDER than ANY OTHER radio and telegraph 
school in New England. All schools starting before us are NO 
LONGER IN EXISTENCE! We are the pioneer school. 


J —————————EEE—E 

DO YOU KNOW that the EASTERN RADIO INSTITUTE actually has HUNDREDS 
of earnest and intelligent students now in attendance? 

DQ YOU KNOW that we have given instruction at this date to over 4,000 different 
students? 

DO YOU KNOW that we have enrolled, graduated and placed more Commercial 
operatora than ALL OTHER SCHOOLS IN NEW ENGLAND COMBINED! 


DO YOU KNOW that the EASTERN RADIO INSTITUTE has THOUSANDS of’ 


dollars worth of valuable radio equipment in use for instruction purposes? 

DO YOU KNOW that we have ALWAYS placed EVERY graduate in a good position, 
kept them employed and can GUARANTEE these positions? 

DO YOU KNOW that our graduates may be found all over the world as Chief Radio 
officers, Teachers, Radio Inspectors, Engineers, Superintendents, etc? 

DO YOU KNOW that we are the ONLY school in New England giving instruction 


upon actual Federal Arc apparatus? 


Certainly these facts must interest you. 
thus availing yourself of our YEARS of RESULTS AND SUCCESS. 


course, 


Besides it costs no more to take our 


SUCCESSFUL graduates of the EASTERN RADIO INSTITUTE may be found all 


over the world! Why not be one? 
Day and Evening classes. 
Send for one. 
give you please command me. 


GRID CONDENSERS 


Ingenious invention makes it possible to 
construct capacities of very small values 
in very small compartments. Hermetically 
sealed and free from dampness and change 
of atmosphere. 

} Price postpaid in U. S. 50c 

Money refunded if not satisfactory 
ORESCENT CITY RADIO CO., P. 0. Box 1104 New Orleans, La 


Start any Monday. 
If there is any further information or assistance our organization can 


F. D. PITTS, Director 


Our latest, illustrated prospectus is free. 


SPECIAL 15-DAY OFFER 


“1920 YEAR BOOK of Wireless Telegraphy. 
and Telephony and a Year’s Subscription to 
THE WIRELESS AGE. 


Bistace outside U. S. 50c Extra 
WIRELESS PRESS, Inc., 326 Bway, N. Y. ©. 


A Meeting Place for Buyers and Sellers 


Space in this department costs only 25c a line. ini i i 7 


Minimum space 8 lines, 


Payable in advance. 


TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremen- 
dous demand. Big salaries. Great opportunities. 
Oldest and largest school; established 46 years. 
All expenses low—can earn large part. Catalog 
free. DODGE’S INSTITUTE, N St., Valparaiso, 
Indiana. 


PANELS—Micarta Bakelite %” thick 
enough for small’ panels. Bakelite %” thick 
1%c square inch, 3/16, 4% and 4%” proportionate 
prices. Variables for panels 21 plate $4.50, 43 
plate $5.25. Front or back mount rheostats 
$1.25. Magnet wire (enamel, cotton. silk). 
Uneeda wireless parts catalog (stamp please). 

Novotoy Radio Shop, 5th Ave., Charlotte. N:C. 


stiff 


6,000 miley on a single bulb. 


175 to 20,000 meters. Simple diagram of a 
complete short and long wave receiver, 
are and spark, with which we read Honolulu 
6,000 miles, Germany 4,000 miles, San Diego, 
Calif., British Stations, and practically all the 
high powered foreign and domestic stations. 

Amateur and spark stations together with 
telephone and music come in good. 

Diagram and complete instructions mailed for 


50 cents in coin or stamps. Virginia Novelty Co., 
Martinsburg, W. Va. 


Tompkins, 1837 Merriam: Ave,., 


both . 


Standard Telephone. Practice, describing new 
automatic, telephone system. Book now being 
printed. Price, before publication, $1.00. Order 
now, sending name and address to .author. 
Bronx, New York 
City. 

LEARN WIRELESS. Mastering Code is great 
obstacle: not use of instruments. School method 
still is weary weeks ABCD Key pounding or 
listening to Automatic. Students Dodge Short 
Cut Never Forget Half Dollar Code Memorizing 
Method Master Continental Code in One Hour. 
Convincing testimonials from 36 ‘states free In- 
vestigate. Radio Box 100 W Mamaroneck, N. Y. 


“Stop! Look! and Think!’? We guarantee you 
d to 30 per cent discount on new standard radio 
receiving sets, radiophones and accessories, Well 
known regenerative sets, loud speakers and ra- 
diophones a specialty. We sell at a close margin, 
but our poliey is smaller profits with a larger 
volume of business. “Remember™ us!’’ The 
Kehler Radio Laboratories, Dept.’ 6, 
Karisas. 


AUTO MOTORS SUPPLIES: Buick, Michigan, 
Stoddard-Dayton, E. M. F., Cadillac, Overland, 
Continental and Buda Motors. All types $50 each 
and up. Special High Tension Magnetos 2 and 4 
Cylinder, $9.50 each. Electric and Gas Head 
Lamps, Coils, Carburetors, Air Compressors, Gen- 
erators. Starters, etc. Write for Catalog, Address, 
Motor Sales Dept. 8, West End, Pittsburgh, Pa, 


Abilene, - 
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formers, whereas the voltage choke is 
more frequent in radio. In low fre- 
quency work the choke consists prac- 


tically always of an inductance, where-_ 


as in high frequency work the choke 
may be an inductance coil or a radio 
frequency circuit. In low frequency 
work the action of the choke depends 
essentially on the inductive reactance 
presented by the coil, whereas in high 
frequency the action of the choke, 
whether coil or circuit, depends both 
on the inductance of the coil and the 


distributed or concentrated capacity of 
the choke. 


That the use: of choke coils or cir- 
cuits is a very important factor in ra- 
dio will be evident from an examina- 
tion of modern radio circuits. Choke 
coils and circuits are sprinkled all over, 
in one place to protect apparatus from 
high voltage, in other places to build 
up high voltages, and still other places 
to stop the flow of leakage or capacity 
currents. Diagrams of such circuits 
showing the special uses of the chokes 
will be shown and discussed. 

The necessity for using chokes arises 
very frequently in experimental and 
research work until the circuits or de- 
signs are so perfected that the chokes 
may be dispensed with. It is therefore 
important to understand exactly, how 
a choke coil functions and why it 
does so. 


To the average amateur an induct- 
ance coil acts as a choke coil because it 
has a high inductance and offers a high 
reactance to the current at the given 
frequency, but in actual practice it is 
found that in some cases high induct- 
ances are very poor choke coils, and 


that frequently a small inductance © 


properly built is an extremely good 
and efficient choke. That the amateur’s 
idea does not explain the choking ac- 
tion of an inductance is also evidenced 
by the fact that a coil which may be 
a good choke at 1300 meters is a poor 
one at 300 meters. 


The most effective choking circuit, 


if it could be built, is a capacity-free, 
high inductance. For in this case the 
inductance ‘would indeed have a high 
pure inductive reactance, and _ this 
could always be made large enough for 
any choking purpose. But although 
considerable progress is being made in 
the design and construction of coils 
they still have distributed capacity. 
Consider a choke coil of inductance 
“L,” which has a distributed capacity 
“C” and assume it to be connected in 
a circuit as in figure 1. “I” is an in- 
strument let us say which is to be pro- 
tected, and which may not be shunted 
bya condenser for protection. The 
choke coil cannot be considered a pure 
inductive reactance, because there is 
a capacity reactance due to “C” i 
parallel with it, neutralizing the in- 
ductance. Now it is not difficult to 
conceive that many cases may arise, 
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where, in spite of the fact that the in- 
ductance is high, the distributed ca- 
pacity may be so high that it by-passes 
the current to be choked, and thus 
ruins the instrument which was to be 
protected. On the other hand the 
choke coil may be so designed that the 
distributed capacity assists and makes 
the coil an efficient choke. 

- An inductance, therefore, when used 
as a choke, must be considered in con- 
junction with its distributed capacity. 
Every turn has a capacity to every 
other turn.. These small distributed 
capacities add up to an equivalent to- 
tal capacity “C.” This capacity is 
generally considered to be in parallel 
with the inductance, as in figure 2. 
Consequently the coil has a natural 
period of its own which is, according 
to the usual formula 

Wes \/LC 

The simple analysis which follows 
will show when this choke coil acts 
as an efficient choke. Consider the 
coil'as in figure 2, where “L”’.is the 
inductance, “C” the distributed ca- 
pacity, and “R” the ohmic resistance. 
The impedance of the coil between the 
terminals AB at frequency “f,’ where 
w equals 2 zw f, is as follows: 
Za-B = eats 

1 
R+jwLh 

R+jwL ae R+jwL ~ 
1+RCwji—wLC ~ (l—w?LC) + jwRC 


iN Mien? webs 
=) (1—w?LC) + R?C?w? 
If the coil is so designed that L and 
C tune to the frequency of the applied 
1 


+ jwC 


voltage, namely if W = ——— and 
WAIEG 

the resistance of the coil is negligible, 

that is R equals zero, Gs 


o + w7L? 1 w2Le 
Za-B — J = 
(1—1) + ReCw? R2C2w? REG 
% 
ARC 


Since R is assumed to be zero, then 
Z the impedance is infinite. However 
R is never zero but the coil can be 
designed so that it is very small, in 
which case Z, the impedance, is very 
great. 

This result shows that if “R,”’ the 
resistance of the coil is negligible the 
impedance of the choke to currents 
of its natural period, is infinite. If 
“R” is small, then the impedance is 
very large. Consequently to have an 
inductance coil act properly and ef- 
ficiently as a choke, it must be designed 
so that its natural frequency will be 
equal or nearly equal to the frequency 
at which it is to be used. This shows 
that a coil acts as a choke, not so much 
because it has a high inductance, but 
because it acts as a tuned circuit whose 
impedance is very great at the fre- 
quency to which it is tuned. 

(Continued on page '35) 


EXPERIMENTERS’ .WORLD 


Your Dealer’s Salesman 
Will Show You— 


“BALDY” Phones 


Ask him to. open up one unit. 
You'll see the equivalent of a phonograph reproducer in conjunction 
with the famous Baldwin balanced armature mov ement, 
You'll see why it costs more to build one “Baldy” unit than a com- 
plete headset of ordinary design. 
You'll see wny a pair of Baldwins often equal one and two stages of 
amplification—why you cannot amord to be without them. 
Type C, $16.50 (1-unit, $850); Improved Type E, $20.00 (1-unit, 
$10.00) ; Type F, $21.00, 
Baldwin headbands fit most types of phones, $1.75 

Described fully in booklet Rr. 


Eldredge Meters 


They are actually hand-calibrated to absolute accuracy—yet, are low 
priced. 
All ranges in flush type finished in highly polished nickel. They match 
aa another and are the neatest and moot accurate miniature meters 
made. 


Hot wire type 0-600 M. A., 0-1, 0-3, 0-5 amps., $7.00. 
D. C. and A. C. meters in many ranges as shown in booklet R3. 


Brownlie Adjustable Phones 


Tf you can’t afford a pair of Baldwins this season, we recommend 

Brownlies. 

Ask the salesman to remove one ear cap. 

You'll see, among other things, the 8 supporting springs, the 1000 ohm 

solenoid under the exact center. of the diaphragm. 

One professional operator says about his Brownlies: 
“T find it possible to cut out interfering stations by making a slight 
adjustment. I was anchored at Paagamene, Caledonia, and copied 
Balboa time sigs—approximately 7000 miles—on one audion.” 

“Letter on file.” 


Brownlies are sensitive, light in weight and rugzed. 
Price complete with Baldwin Headband, $12.50. Loud speaker unit 
with cord, $6.00. 

Described fully in booklet R2. 
If your dealer cannot supply you, write direct, giving his name and 
address. We will gladly supply you with literature and tell you 
wiiere you can see the entire line. 


JOHN FIRTH & CO., Inc. 
18 Broadway - - New York 


Sole distributors of 
Eldredge Measuring Instruments. 
Kolster Decremeter. 
U. S. Bureau of Standards Wavemeter. 
Navy Standard Leyden Jars. 
Brownlie Adjustable Telephones. 
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Firth Products 


R's ql 


Crystal 
Receiving 


Set 


Radio for Frenbels 


‘T HIS new Receiving Set offers an op- 
portunity for anyone to enjoy real ra- 
dio—telephone or telegraph. Not q “‘toy,’’ 
but a highly efficient, practical, compact, 
outfit designed by experienced engineers. 
Guaranteed, like all Amrad Products, to 
meet our claims. 
Receives wavelengths from 180 to 750 


meters. Tunes sharply with single ad- 
justment. Suitable for home, camp or 
travel. 
Send for Bulletin Y. 
PRICES 
Amrad Crystal Receiver....$23.50 


Double Telephone Head Set. 4.50 
Antenna and Ground Equip- 
MONE oS Ss Guedes: (Cots as See 12.00 
(Installation directions included 
with each outfit) 


SPECIAL FOR MARCH 


To help reduce QRM by the more exten- 
sive use of quenched gaps anu low power, 
we offer FREE, for March only, 1 Amrad 
% K.W. Quenched Gap with every stand- 
ard Amrad Induction Coil. Get this effi- 
cient transmitting combination, while 
you can, at your dealer’s—save $12.00 in 
money. 


READY NOW 


Bulletin V (describing new Amrad Re- 
ceiving Units and our distinctive Unit 
System) just off the press. You should 
see this before improving your station. 
Complete Amrad Catalog mailed upon re- 
ceipt of 10c in stamps. 


(AMERICAN [RADIO AND [RESEARCH (ORPORATION 


19 Park Row, Factory 
New York Medford Hillside, Mass. 
Address New York 


TUSKA GC. W. INDUCTANCE 


= 


Type 181 
Unmounted 


Use a Tuska C. W. Inductance in your 
new tube set. Send your dealer’s name 
and 5 cents for our illustrated C. W. 
Booklet. 

THE C. D. TUSKA COMPANY 


HARTFORD, 4. CONN. 


% 
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Prize Contest Announcement 


The subject for the new prize contest of our year-round series is: 


“RELA VY S FOR SETS, UP @ icky: 
Closing date, April 1, 1921. 


Contestants are requested to submit articles at the 


date. 


earliest practical 


Prize Winning Articles Will Appear in the June Issue. 


Experienced operators sometimes find 1t desirable to use small tele- 
graph keys, cootie ‘keys, or vibroplex keys (bugs), on their transmitters 
and it then becomes necessary to include a relay key in the circuit to 


handle the large current. 


mentioned, will not safely handle anything but battery current. 


The small contacts, on speed keys of the types 


The de- 


sign and construction of a relay key should make provision for snappy 
action and an overload of 100 per cent. 


PRIZE CONTEST CONDITIONS—Manuscripts on the subject announced above are judged 
by the Editors of THr WureLess AcE from the viewpoint of the ingeniousness of the idea 
presented, its practicability and general utility, originality, and clearness in the description. 
Literary ability is not needed, but. neatness in manuscript and drawing is taken into account. 


Finished drawings are not required, sketches will do. 
closing date is given in the above announcement. 


The contest is open to everybody. The 
THe Wirevess AcE will award the following 


prizes: First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00, i addition to the regular 


space rates paid for technical articles. 


All manuscripts should be addressed to the Contest Editor of THE WirELEss AGE 


Farmers’ Market News by Radio 


HE wireless telegraph as a means 
of dispatching a weather and mar- 
ket news service to farmers is being 
given a trial by the United States De- 
partment of Agriculture in the belief 
that market reports brought up to the 


accompanying photograph shows the 
wireless outfit used at that time. While 
the system inaugurated by the Depart- 
ment of Agriculture contemplates the 
dissemination of news relating to mar- 
ket fluctuations, the modest effort of 


Wireless outfit at Kansas Agricultural College- 


minute would save the farming com- 
munity thousands of dollars. The ser- 
vice embraces half a dozen counties in 
Virginia and Maryland, adjacent to 
Washington, D. C. 

Radio communication as a service- 
able agency for farmers was intro- 
duced in the Kansas Agricultural Col- 
lege by E. A. Stewart, who was then 
a professor in rural engineering; the 


the Kansas Agriculture College con- 
fines itself to the distribution of weath- 
er forecasts. “Tune in and get the 
weather,” was the invitation isued by 
the college authorities to thousands of 
farmers whose names and addresses 
are recorded on the mailing lists of the 
institution. Forecasts as to the condi- 
tions of the weather are sent out daily 
at 9.55 o’clock in the morning on a 
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wave length of 375 meters. The rate 
of sending is 18 words a minute and 
from 8 to 10 words a minute where 
the message is repeated. 

Profesor Stewart is planning the 
installation of a state-wide wireless 
service to farmers in Minnesota. The 
injunction, “Tune in and get the 
weather, John,” 
mon on farms as the reminder, “Feed 
the calf, John.” Why shouldn’t the 
farmer use this method to help de- 
cide when to cut hay or alfalfa? The 
saving of one crop from the rain 
would pay the cost of a wireless set. 
A ready and efficient weather service 
would prevent losses from storms run- 
ning into thousands of dollars in a 
single community. Warning of a win- 
ter storm of great severity generally 
gives the farmer and stockman ample 
time to house their cattle and sheep 
and make everything snug and tight 
for the impending blast, and a send- 
ing station could be used in times of 
distress, such as snow blockades, fires 
or tornadoes, to communicate with the 
outside world. 

The wireless receiving set may also 
be used as a reliable indicator of 
weather conditions. Static electricity 
which is always present in the air in- 
creases when clouds are near and in- 
dicates storm conditions. The static 
will be heard 12 to 24 hours ahead of 
a clouded area, and: for an hour or 
two preceding a heavy thunderstorm 
sparks may be seen to pass between 
the aerial and the ground, if the 
ground switch is opened a small dis- 
tance. A receiving set put to this use 
would have considerable value on the 
farm in addition to getting the weather 
and market news. 


The Use of Choke Coils in Radio 
(Continued from page 33) 


This analysis is the basis of the so- 
called ‘frequency trap,” which is noth- 
ing but a closed circuit of inductance 
and capacity tuned to the frequency 
of the current which is to be choked 
out of a line (see figure 3). This ar- 
rangement of capacity and inductance 
to tune to the given. frequency is satis- 
factory for power lines, telephone 
lines, etc., but in radio sets it becomes 
a little unwieldy, especially where ex- 
perimental work is done and in small 
sets where the number of elements and 
space is reduced to a minimum. Hence, 
it is far more desirable to build small 
choke coils which, in themselves with- 
out the aid of concentrated capacity, 
will act as efficient chokes. The analy- 
sis shows that if coils can be designed 
to have sufficient distributed capacity 
to tune with the inductance the ob- 
ject will be attained. 


may soon be as com-. 
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Your Opportunity 


to study Wireless is NOW. Those who 
become operators now are assured ofa 
wonderful future in this rapidly grow- 
ing field of science. 


Our School offers you a thorough course in all branches of 
wireless electricity and prepares you in a short time for ex- 


amination for first grade commercial license and best paying 


position. 


¢/Moderate tuition rates. 


Write today for Booklet B. 


Y. M. C. A. Radio School 


MARCY AVE., NEAR BROADWAY, BROOKLYN, N. Y. 


Telephone: 


Williamsburg 3800 


SAVE YOUR RECEIVED ENERGY 


Type 182—VARIABLE AIR CONDENSER 


Why do some stations receive consist- 
ently from long distances? Because 
they utilize the maximum amount of the 
received energy. They do not allow. it 
to leak away in poor condensers. Our 
Type 182 condenser is built to give real 
service and enables. your station to get 
the maximum of results. The plates are 
cut out of round so as to give a nearly 
uniform wavelength variation. They are 
substantial and do not short circuit. 

Made in .0007 and .001 MF. sizes. 


Eee both mounted and unmounted with prices ranging from $8.50 to 


$13.50 


Described and Listed in Bulletin 904W 


GENERAL RADIO CO., Cambridge 39, Mass. 


NEW YORK 


Offers a thorough course in all branches of wireless telegraphy. 
erators earn at the start $125.00 per month, and first class board, etc., 
Our school prepares you for your license in three to four months. 


BOSTON 


Radio Op- 
free. 
Positions 


guaranteed to first grade licensed operators. 
DAY AND EVENING CLASSES. 
The leading Nautical School in U. S. A. Established 1804. 
CAPTAIN F. E. UTTMARK, Principal 
Write, call or phone for illustrated booklet. 


8 STATE STREET 
Facing Battery Park, N. Y. 


UTTMARK’S for 


NEW YORK, N. Y. 
Telephone, Bowling Green 8079 


Nautical Education 
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Your Duo-Lateral 


Wound Coils are Ready 
_“ SERVIMUS ” 


UST a word of explanation: Our first advertisement caused such an upheaval in 
J radio circles that we were swamped with inquiries. Indeed, one large manufac- 
turer of radio apparatus immediately placed his contract with us, taking over our 
entire output. As a result; we were obliged to turn down orders. | a 
That was up till a short while ago. Now we have succeeded in doubling our 
productive capacity, and Duo-Lateral Coils are available to everyone in the radio 
field. We can make prompt shipments from stock. Your Duo-Lateral Coils are 
ready to be shipped the moment your order is received. 


= re 
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REMEMBER: DUO-LATERAL COILS are recognized for: 
1.—Lower natural period. 4.—Lower direct current resistance. 
3.—Lower high-frequency resistance. 5.—Higher self-inductance. 
2.—Very low distributed capacity. 6.—Mechanically stronger. 

« Bulletin P-IW, containing valuable engineering data, constants and prices of 
numerous sizes of Duo-Lateral Coils, covering practically every wave-length-used, 
is yours for the asking. TO DEALERS: OUR DISCOUNTS ARE GENEROUS 


PACENT ELECTRIC COMPANY, Inc. 


Louis Gerard Pacent, Pres. 


Exclusive Sales Agents for Wireless Improvement Company’s Complete Line 
A. H. Grebe & Co., Dubilier Condenser Co., Electrical Products Mfg. Co., Richter-Schottler Co., 
H. W. Sullivan of London, Rawson Elect. Instrument Co. and others. 

150 Nassau St., Telephone: Beekman 5810. 


New York City. 


Hook ’er To Yer Bulb 


The most wonderful tuner in the world for only $10.00. 
Last month this tuner beat in a test. one of the NAVY 
STANDARDS at Ketchikan, Alaska. 


10 Captains of Ocean-going ships have had their wireless operators install one 
of our tuners in the captain’s cabin so the exact time by wireless can be had with- 
out using either tube, bell, or hand. 


“GREAT!” says one old sea dog. “WHAT IN SAM HILL WILL YOU 
SMART ALECS GET UP NEXT?” European stations copied in day time and 
no fancy aerial is needed. A single wire about 40 long by 25 high will do the 
trick. London; amateur W. R. Wade, Clifton, Bristol, promises report for the 
magazines to publish showing how the amateurs there read our “sigs”: in England. 


Junk your funny wound coils and get a regular two pound tuner that you can, | 


use during the static season. 20,000 meters maximum wave length. Hook up on 


bottom of tuner. 


KNOCKED DOWN AND ASSEMBLED CONDENSERS 


Which kind do you want? Made for panel mounting and are complete with 
scale, pointer and knob. Used all over the world now and still going strong. 
No C. O. D. orders. Add parcel post. Buy from your dealers and send us his 
name if he cannot supply you. ‘Canadian amateurs buy from local dealers or 
write us for nearest dealer. Formica tops and bases. Movable plates are screwed 
on and not clamped. 


11 plate knocked down $1.80 
Il Se Og ¢ rep AGES: 
ALES > te B20 


Send 10 Cents for 16 
Page Catalogue 


SOLD BY YOUR 
TRESCO4 


§ DEALER, OR 


Davenport, Iowa. 
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The most satisfactory kind of coil 
for this purpose is the multi-layer 
square section coil. These have been 
designed and built for a large number 
of frequencies and have proved very 
efficient. It is not necessary to build 
a coil for each frequency, but it will be 
found by experimenters that a coil 
tuned to a given frequency acts as a 
very efficient choke coil over a fairly 
wide range of frequencies. Thus a 
3-millihenry coil was found to give 
very good choking action over a 400 
to 600 meters range of wave lengths, 
while a 15-millihenry choke tuned to 
about 1700 meters was found to give 
efficient choking action between 1500 
and 2000 meters. These coils may be 


-wound with various sized wires to ac- 


commodate different currents, but for 
average small power radio sets No. 
22 wire is quite sufficient. 

A set of coils consisting of say 1 mh, 
3 mh, 6 mh, 12mh, 15 mh, and 20 mh 
will give enough range to cover the 
wave length band from 200 meters to 
3000 meters. The construction of 
these coils is quite simple and has been 
described in numerous places, for ex- 
ample the article by Frank Bremer, 
May, 1920, issue of .THE WrRELESS 
AGE. 

As a practical illustration of the use 
of choke coils consider the oscillatory 
circuit shown in figure 4. This is a 
well known and widely used tube cir- 
cuit for the generation of continuous 
waves, called the Shunt Feed Circuit. 
The condenser across the generator is 
for the purpose of eliminating the com- 
mutator hum. In this circuit it is ab- 
solutely essential that an_ efficient 
choke be placed in the plate circuit ,of 
the tube; for the generator is practical- 
ly shunted across the plate circuit, 
forming a short circuit to the radio 


frequency voltage across the tube un- »” 


less there is an efficient choke in series. 


The plate circuit choke prevents this - 


and the most efficient coil found »for 
this purpose is the multilayer choke 
mentioned. : aie 

It is to be hoped that this added 
knowledge as to the manner’in which 
chokes operate will assist amateurs in 
designing coils according’ to: their 
needs. ; VEN 2 a 


A Two-Step Audio Frequency 
Amplifier; 
(Continued from page 26) 


t 


take 8-32 machine screws are drilled 
through the panel into the base. Fin- 
ally, flat head screws are inserted from 
the front, and nuts put on the screws 
inside the 14-inch holes. This makes 
a stronger mounting than if wood 
screws were employed.. 


The rheostats, of the Paragon type, 


are mounted 314 inches from the bot- — 
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THE WIRELESS AGE 


; - Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 
THE SIGN OF SERVICE 


AND PROMPT DELIVERY 
ALL WE ASK IS A TRIAL! 


Amplifying Transformers 


No, 166A General Radio unmounted... .$4.50 
No. 166A General Radio mounted...... 7.00 
No. Z7392 Clapp Eastham unmounted... 4.00 
No, Z7392A Clapp Eastham mounted... 6.50 


Antenna Change-Over Switches 


. P-1 Kilbourne and Clark, bakelite 
PASEe SOOGIsVEIUG ai ones otis otebe ore vlaels $ 5.60 
. Y- 658 Clapp Eastham 1 K.W,. size. 12. 50 


Audion Control Panels 


No. P-400 De Forest without cabinet. .$10.90 

No. P-401 De Forest with cabinet...... 13.25 

No. P-500 De Forest with cabinet and 45 
WOLCSE rs a Dattery cin recientes chs ajetene-« 24.00 

“B” Batteries 

No. 7623 Standard 22.5V small ......... $1.50 

No. 7625 Standard 22.5V large ......... 2.65 

No. 7650 Standard 22.5V variable....... 3.50 

Coils (Litz) 

pets 00) SOLOUNTCO Es deisdete sivas esses) 8 eteuerte $2.10 

Mie iDO MINEO URE OO. valence ences ie ete tecatece ois, alopes pie 2.80 

LL-1000 Mounted 3.00 


Coil Mountings 


No. LC-101 with gears and base...... $12.00 
No. LC-201 with gears and base and 


OLIN EV, MS WICC Iie. cet crchatcisce) ss ah eis) ay 14.00 
No. LC-100 with gears but no base.... 9.00 
De Forest Panel Units 
No. US-100 Primary switch ........... $2.40 
No. US-200 Anti-cap switch ........... 3.95 
No. US-400' Two point tickler switch... 1.90 

No. U-300 ‘‘A”’ bat. switch and tel. bind- 
ing POSES Mad cistaWalis ole Stathers. sie Mahe ale 2.00 


De Forest Vernier Condensers 
No. CV-1010 .001 without vernier in glass 


CAR rimentaatites cae athe haces: araee! Sarai arene face el cue $17.50 
No. CV-1013 .001 with vernier in glass 
CASO re teat eitualeleys hcve saspavenel ar oistatevierbet-o 6 
No. CV-1500 .0015 unmounted without 
Vernier*attachment si... dik lat 13.95 
No. CV-1503 .0015 unmounted with ver- 
DIST! Ver MC MIME Ls pis nlite eles ee aie . 15.60 
No. CV-1510 .0015 without vernier in 
PIASHMEASE! | weve eotiis. vs Valarate Sievalels bee 8.95 
No. CV-1513 .0015 with vernier in glass 
CABG Meese olebe bales Fac. suche ie, She raiepareiete otros ehele 20.60 


Note—Any of the above condensers are ad- 
mirably adapted for radio telephone work. 


Condensers (Variable) 


No. F-800 .0006 Clapp Eastham Bal...$ 7.50 
No. F-800A '.001 Clapp Eastham Bal.. 
No, F-800B .0015 Clapp Hastham Bal.. 


Condensers (Low Voltage) 
No. ES-355 1 MF 500 volts ........... $1.25 
No. ES-356 2 MF 500 volts ll; 
No, 21AA Western Elec. 1000 volts A, C. 2.50 


Weston Meters (Model 301) 


0-100 Milli-amps flush? ocrcmiss «+ «lens $8.50 
0=200 Milli-amps. flusinicg. sees of ois. s cheveus 8.50 
0-300° Milli-amps flush ....5.........+- 8.50 
0-500. Milli-amps flush) Qiahyecictelsts «20 erste > 8.50 
O-TeaAtpere. flush: .. .codemistaetece gic ca ce . 8.50 
O=2ecAIMPSLSENMUSH: _.. «sedhekiidihene skeetels ease . 8.50 
O23 AT DECLO USE ?-. .\'.) tagenceberetasctaleiducl a) are » 8.50 
Omnigraphs 
NOL Zee.) s mach in ean ae cies oslo es ace $30.00 
BAN Ray qr Ar NS ROW IEMs ceks Kebab haters fn’ 5. Guo pytits dane ORO 22.00 
Regenerative Receivers 
No. CR-1 Grebe 175-680 Meters ...... $90.00 
No. CR-2 Grebe 175-680 Meters ...... 61.00 
No. CR-3 Grebe ‘‘Relay Special’ 175-680 
INDGT ORS! itis c's; << « colette teueieielsrers vans 
No. CR-38A Grebe With tube control, 
ORC Os AMICCtELS . <\ sropedetelaneete a = louskees -50 
No. CR-5 Grebe’s “Super-Special’’ 
175-3,000 meters, tube control, self- 
contained, Complete receiving set. 
UPSD GUD ietoss..«. 5. se MTORR eens Tenet clarhs to $80.00 
No. CR-6 Grebe 175-680 M, Det. and 2 
Btephamplfier ...'s anthesis Cl sie oir 200.00 
No. CR-7 Grebe 5000-20000 Meters ‘‘Long ‘ 
Weavesspecial’ . .¢. gutted the bis: se 210.00 
Telephones 
‘ Baldwins Type C, Navy standard..... $16.50 
Baldwins Type H, ‘‘Super-sensitive’’ 20.00 
Baldwins Type F, very small, light.... 21.00 
No. CW-834,. Western Hlectric......... 13.50 
No. P-1 Brown 4000 ohms, extremely 
Henwitive and lightens alte enc. .00 
Vacuum Tubes 
No. UV-200 Radiotron, detector........ $5.00 
No. UV-201 Radiotron, amplifier ....... 6.50 


(These are ‘the Radio Corp’s new tubes) 


Lead-in Insulators 


No. 1 434”x2” with %4” wire hole....... $1.50 
No. 2 Same as above but with 4” rod.. 2.00 
No. 3 6”x2” with %” wire hole......... 2.50 
No. 4 Same as above but with %” rod.. 3.00 
Condensers Transmitting (Dubilier) 
No. D-100 250 W, 10,000 V. .007 MF. .$19.00 
No. D-101 500 W. 14,000 V. .007 MF... 30.00 
No. D-102 1000 W. 21,000 V. .007 MEF. 45.00 
Line Protectors 
No. AM-888 Dubilier 1 K, W. size....... $4.00 
No. 452 Murdock, with condenser...... 9.00 
No. 453 Murdock,’ with rods ........... 7.50 
No. P-1 Clapp Eastham 1 K. W. size... 6.00 
Spark Gaps (Plain) 
No. 440° Murdock, zine points) .......... $0.90 
No. 7750 Beeko, porcelain base........ 1.40 
No. P-1 Clapp Eastham, heavy zinc 
points with marble base.......... 
Rotors 
No. 443 Murdock, 3/16, % or of Sas shaft $3.00 
No. T-1 Thordarson, 8 or 16 DU eestere,s 6.00 
No. B-1 Benwood, 8, 10 or 14 pt,..... 3°00 
No. H-1 Hyrad, 10) pt? wOmING type edeis i 10.50 


“REMEMBER” 
WHEN YOU SAY 
“PITTSCO” YOU THINK 


OF EVERYTHING IN RADIO! 


Rotary Gaps 


No. 4438 Murdock 4000 RPM.......... $18.50 
No. 124 Klitzen, Improved model...., 26.00 
No. B-1 Benwood, Noiseless ......... 30.00 
Quenched Gaps 
NiO: G-1) Armrad® 1K We size coos. . $41.50 
No, G-2: Amrad % K. W. Size......... 24.50 
No. G-3 Amrad % K. W. size..:...... 12.00 
Oscillation Transformers 
No, T=1 ‘Thordarson ‘‘Special’’-...j...% $12.00 
No. TXL-100A International .......... 14.95 
No. Z-652 Clapp Eastham 1K. W...... 20.00 
Transformers (Transmitting) 
No. F-1 Acme 500 Watt with bakelite 


panel, completely mounted ....... $30.00 
. H-1 Acme 1000 Watt with bakelite 


panel, completely mounted ....... 45.00 
No. P-1 Thordarson 250 Watt Type ‘‘R’”’ 
OLD. OMSL Ts Me. sa sis Shoda ties igns ie tare so eae 15.00 


No. P-2 Thordarson 500 Watt Type “R”’ 24.00 
Note—These Thordarson transformers are 
splendid values at above prices. 


Wireless Telephones 


WPype '*O?-Detmonresteay Crrty pe Axwa. ss eae 

Type ‘“OT-10’’ De Forest D. C. type. 325.00 

TV pe! {Or} SBuZZerpRopel st sive 6 <-eajeles 135.00 
Cc. W. Antiqa tees 

"VDE. UST eR USM, crccoemeatersetier acct alley toh «al ovate $7.59 

Type: VSL AG Sus a) ICD ae Cy enon soko eae 5.00 

Type 182 ‘'Tuska (Magnetic type) ...... 10.00 


Type 183 Tuska (Tickler type).......... 12.50 


Type £70 Pustia Ch ilber rani vcokie cis: s olelails 16.00 
C. W. Transformers. (Phone Work) 
Acme 200 Watt mounted ............. $20.69 
Acme 200 Watt unmounted ........... 16.00 
ACInG. chOm Watt smmOUNTOd tere eae ee ele se 15.00 
Acme 50 Watt unmounted .......... 12.00 
Choke Coils. (Phone Work) 

Acme 1% Henry 500 MA double coil...$8.60 
Acme 1% Henry 500 MA single coil... 6.09 
Acmei1% Henry 150 MA double coil... 6.00 
Acme1% Henry 150 MA single coil... 4.00 
Resistances. (Phone Work) 

No. 1 Ward Leonard 5000 ohms........ $1.75 
No. 2 Ward Leonard) 10000 ohms........ 2.95 
Telephone Transmitters 
No. 329-W Western BHllectric ........... $3.95 
Nop bLTOAT Connecticu tamer. serercieiGieva smite. (she 3.90 
No. 5176A Connecticut with short arm.. 4.25 
Jacks and Plugs 
No. WE-1 Western Elec. 2 circuit...... $0.90 
No. WE-2 Western Elec. open circuit... .55 
No. WE-3 Western Elec. plug.......... 1.10 
Books 
Vacuum Pubes, by Bucher =. .i..2.0...... $2.25 
Howl tobass. Uy Secbstam Si-nc sees 0.75 
How to Conduct a Radio Club......... 75 


Practical Amateur Wireless Station.... 175 
Robinsons Manual of Wireless Telegraphy 2.50 


“Let ‘PITTSCO’ products, super-service and delivery solve your Radio problems” 


SEND US YOUR ORDERS TODAY! 


Catalog No. 22 just out, sent upon receipt of ten cents in stamps. Insist upon your copy! 


“PITTSCO” SERVICE REACHES ALL OVER THE WORLD! 


WHY NOT LET IT REACH YOU! 


F. D. Pitts Co., Inc. 


12 Park Square 


Dept. B 


Boston, Mass., U. S. A. 


When writing to advertisers please mention THE WIRELESS AGE 
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With recent improvements in 
our Navy Type Headset we 
have succeeded in bringing out 
a headset with an A. C. re- 
sistance of 50,000 ohms at 800 
cycles, a thing which has never 
before been accom- 
plished in a com- 
mercial, headset. It 
has a natural high 
pitch and will bring 
in thousand cycle 
notes clearly and 
distinctly, and un- 
damped waves can 
be read clearly and 


distinctly through 
static. 
The _ improved 


Navy is peculiarly 
adapted to vacuum 
tube reception. 


The receivers are 
permanently adjusted at their | 
highest point of efficiency and 
then carefully matched in tone. 
Because of their rugged con- 
struction they remain adjusted 
indefinitely. 

They are equipped with an im- 
proved headband made of gal- 
vanized piano wire covered with 
strongly woven khaki. It is 
instantaneously adjustable to any 
size head and check nuts hold 
the adjustment. 


C. BRANDES, INC., 
32 Union Square, 


SOMETHING NEW IN HEADSETS 


“Navy Type’ 50,000 ohms A. C. 

Weight 9 oz., complete with head 

band and polarity indicating cord. 
Price, $14.00. 


Also makers of 
Trans-Atlantic Headsets; 25,000 ohms, A. °C). 7 s4°)33eeeee 


THE WIRELESS AGE 


They are also equipped with 
new style conducting cords which 
indicate the polarity of the re- 
ceivers. This eliminates any 
danger of demagnetizing the re- 
ceivers when used in connection 
with vacuum valve 
detectors. 

_ The most exact- 
ing comparative 
tests have con- 
vinced us that our 
High Impedance 
Navy Type Head- 
set is the best on 
the market regard- 
less of price. It is 
the most sensitive, 
most durable, and 
at the same time 
the lightest high- 
grade headset 
built. Our guar- 


antee stands back of every one of | 


these claims. 


If you need a reliable and 
super-sensitive headset, you can- 
not afford to be without this 
new high-impedance model. Send 
us $14.00 and we will mail you 
a Navy Type Headset. Try it 
for 10 days. If you are not 
absolutely 
purchase, return the headset and 
we will refund the money 
immediately. 


- Room 818, 
New York City 


Superior. Headsets,2,000/ ohmsyD! Gay 2... pans 8.00 


RADIO CLUB PINS 


Special folder of designs and prices in ad- 
dition to regular catalog free 
on request. Be sure to see 
these new numbers which 
will put new life in your club. 


Metal Arts Co., Dept. 13, 
Rochester, N, Y. 


Ghegan Patent 


Je BUNN EL le Omen 


When writing to advertisers please mention THE WIRELESS AGE 


send 5e*torscatalos. VV" 


Sample mailed for $2.00 


QUALITY SERVICE 
Regenerative Sets; 

Paragon RA-1O <2... ccetaumtiertecet.<:cscsessnseosst $80.00 
SignaliNavaliT ype, .< =). perros eer 37.50 


Storage battery 6 V 60-80 mps. guaranteed 2 


WESTCHESTER RADIO SERVIC 
253 So. Broadway, Yonkers, N. Y. 


Bunnell Instruments Always Satisty 
Our Jove Detectors Simplest and Best 


Beware of Infringing Imitations 
Tested and Guaranteed Galena 25 cents — 
Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 


Distributors of Standard Electric Novelty Company Typ e 
Batteries. Also De Forest,.and all other makes of High Class Wireless Apparatus. 


Send stamp for our No. 42-W Catalog. 


32 Park Place, New York City, Nia ; 


satisfied with. your - 
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tom of the panel and 1% inches from 
the side. The center holes of the two 
groups for observing the filaments, are 
2¥% inches from the top and 1% inches 
from the side. Countersinking these 
holes slightly improves their appear- 
ance,» 


Engraved scales on the panel can be 
made with a sharply pointed scriber, 
and a pair of dividers can be used to 
make the arcs on the rheostat. The 
scratches should be made lightly at 
first, then gradually deeper. After the 
burrs have been sanded off and the 
scratches cleaned out again, they can 
be filled with a mixture of whiting and 
oil. A scratch finish on the panel, done 
with No. 1 sandpaper and oil, makes 
an attractive finish that is more per- 
manent and easier to obtain than the 
polished finish. 


In order to fit the transformers, 
which are of the general radio type, 
on a 5-inch base, it is necessary to 
have one in line with and the other at 
right angles to the base. Their posi- . 
tion is shown in figure 3 and by dotted 
lines in figure 4. From the corner 
nuts on the transformers two brackets 
of 3g x 1/16-inch brass strip, 1 inch 
high, are erected. These support a 
bakelite panel 5 x 21%4 x &% inch, to 
which two Murdock sockets are se- 
cured. A bracket of 36 x 1/16-inch 
brass strip runs from the small panel 
between the sockets to the main panel. 

Mounting the two 22%-volt B bat- 
teries on the rear of the base and se- 
curing them by small strips of wood 
screwed to the base preserves order 
and prevents damage resulting from 
constant shifting. 

To secure a symmetrical appearance 
of the tube controls, it is advisable to 
make up a detector and one-step am- 
plifier first, and later add a two-step 
amplifier. There is little advantage in 
having more than three steps of audio 
frequency amplification. 


To operate this amplifier, it is only 
necessary to join the input terminals in 
place of the telephones in the plate cir- 


_cuit of a single-stage amplifier, and to 


connect the 6-volt filament battery and — 
telephones. It will be found that the 
filament rheostat will give a control— 
for gas tubes—practically equivalent 
to that obtained by a variable plate 
voltage. 


e B “Cyclone” Audion 
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EXPERIMENTERS’ WORLD 


The Monthly Service Bulletin of the 


National Amateur Wireless Association 


Founded to promote the best interests of radio com- 
munication among wireless amateurs in America 


Guglielmo Marconi J. 
President 


Andrew White 
Acting President 


H. L. Welker 
Secretary 


NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS 


Prof. A. E. Kennelly, 
Harvard University. 
Maj. Gen: George O. Squier, 
Chief Signal Officer, U. S. Army. 
Captain D. W. Todd, 
U, S. N., Director Naval Communica- 
tions. 


Rear Admiral. W. H. G. Bullard, 
UO SEN; 


Prof. Alfred N. Goldsmith, 
College of the City of New York. 


Major William H. Elliott, 
American Guard. 
E. E. Bucher, 
Instructing Engineer. 
Prof. Samuel Sheldon, 
Brooklyn Polytechnic Institute. 
Colonel Samuel Reber, 
Signal Corps, U. S. Army. 


Prof. Charles R. Cross, 
Massachusetis Institute of Technology. 


Headquarters, 326 Broadway, New York 


New York Amateur Convention 


CONVENTION of amateurs that 

promises to excel anything yet ac- 
complished in this line is scheduled to 
take place in New York City, on 
March 16th, 17th, 18th, 19th. The 
project is sponsered by all of the radio 
clubs of the Second District, and is to 
be managed by a committee appointed 
by the Executive Radio Council, with 
J. O. Smith as Chairman. 

The beautifully decorated roof of the 
New Pennsylvania Hotel has been re- 
served for the Convention, and an ex- 
hibition of the latest apparatus manu- 
factured for amateurs will be held 
within the glass enclosed structure. A 
lecture hall will be established in the 
adjoining room and prominent ama- 
teurs, engineers and manufacturers 
will appear in person to deliver papers 
of special interest to those who like to 
keep in touch with the latest develop- 
ments in the field. 

More than 10,000 invitations have 
already been issued and a record at- 


PROOF condenser made. 
FOR. 


the Receiving Station. 


IMMEDIATE DELIVERY 


Attention Radio Experimenters 


STOP buying, borrowing and using telephone condensers. 
KNOW that they WON’T stand up. GET the ONLY PUNCTURE 
DESIGNED and BUILT especially for 
Wireless Telephone and C. W. transmitters. 


This Condenser CANNOT and WILL NOT break down. 


If you break one down on your Station we will replace it without cost. 
FULLY TESTED by Experts on many Radio Stations. GUARAN- 
TEED to REDUCE generator hum and give a clear, resonant tone at 


PRS COST THE ONLY COST: NO COST FOR 


REPLACEMENTS 
Cee OUORV OL Tope ih Boe pes a. $2.50 
SE MeO VOLTS Do Gresser Set ae 5.00 


Send cash, check or money order, registered to the 


Radiolectric Shop, 919 Huron Rd., Cleveland, 0. 


tendance is expected during the first 
three days, which will be devoted to 
the exhibition and lectures, with a 
smashing wind-up in the form of a 
banquet on the evening of the fourth 
dey. There will be ample accommoda- 
tion for all those who care to attend 
the daily sessions, but so great is the 
demand for seats at the banquet that 
those who wish to attend are urged to 
immediately make application, accom- 
panied by $3.00 remittance, to Ferd. 
C. W. Thiede, 486 Decatur Street, 
Brooklyn. 


Philadephia Repeats 


EBRUARY 26th and 27th are the 

dates set for the Second Annual 
Convention of the Third Amateur Ra- 
dio District, to be held in Turnge- 
meinde Hall, Philadelphia. Facilities 
to accommodate 1,000 amateurs have 
been arranged and reservations for 
board during the two days of the Con- 
vention can be secured through Dr. 


You 


PAEEN T Saae PiGhED 


DEALERS WRITE 


of 


POT TERY 
MARVELOUS RECUPERATION 
HIGHEST @ 4 QUALITY 


NDERFUL EFFICIENCY 
WON! ui AM yal labs 


YORK | ATLANTA 
CHICAGO NEW YORK | 


B A-2 WIRELESS 


22/2 Volt Batteries 
for plate circuit of vacuum 
tubes. 


Write for catalogs 
NOVO MANUFACTURING CO. 


424 West 33d Street 531 So. Dearborn St. 
New York, N. Y. Chicago, Ill. 


Storage Batteries 


Supplied by this association are storage bat- 
teries that you can buy with the assurance 
that they will give you service. The same ap- 
plies to all equipment endorsed by this associa- 
tion which offers you the same SERVICE at 
the same SAVING now enjoyed by over 3,000 
of its members. . 


A=376%v-20-40" amp: “hour’.;......'4.... $14.60 

A-4°6" v “40-607amp: hours :...5-.. 0.0.4. 18.00 

A-556+v" 60 amperevhour. 00.5... oe. 17.10 

A-6 6 v 80 ‘ampere hour.............. 21.60 
Add 5% War Tax. 


These batteries will supply 6 volts at 1 ampere 
for periods stated. After long tests the Marko 
make of battery is supplied exclusively. We 
endorse it as the best value at a most reason- 
able price. 

Write for details of this organization which will 
save you money on anything radio you care to 

purchase. 


DEPT. A. 


Mutual Purchasers Association 
2-4 Stone St. New York City. 


RETURN COUPON 


American Radio Relay League, 
Hartford, Conn. 

Enclosed find $1; please enter my trial subscrip- 
tion to QST for 7 months. 


Name 


Address 


When writing to advertisers please mention THE WIRELESS AGE 
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THE WIRELESS AGE 


A VACUUM TUBE UNIT 


Will greatly increase the receiving range of your 


station. 


The combination shown opposite consists 


of the “A-M” Detector Unit and the Radiotron U.V. 


200. tube. 
outfit,—well 


This makes’a complete V. T. Detector 
within the reach of every amateur! 


Price, Complete $11.00 


The greatest value ever offered! 
today. 


The “A-M” Varcun 
Tube Unit 


Incorporates in a single unit, a 
VT socket, filament rheostat, grid 
condenser, grid leak, and binding 
posts. Moulded composition 


Base. 
Price $6.00 


Get one at once, and mount your 
oum VT 


Send in your order 


Order your New Radiotron Tubes from Us. 


Radiotron U.V. 200 


ey: His NEW detector and amplifier tube 
is the latest product of the research 
laboratories of the General Electric Com- 
pany. It has been specially designed to 
meet the requirements of the amateur and 
experimental field, viz.: the production of 
a tube which would prove a sensitive de- 
tector and a superior amplifier, and which 
could be operated off a single standard 
2214) volt plate battery, 

Radiotron U.V. 200 is 
detector and audio frequency amplifier 
yet produced. It is particularly adapted 
to standard regenerative circuits, in which 
it functions with greater sensitiveness and 
stability than any other tube, 


Best detector action is provided by a 
grid condenser of 0.00025 MED capacity 
and the Radio Corporation’s standard grid 
leak of % MEGOHM resistance. The plate 
voltage must be closely adjustable from 
18 to 22% volts. The requisite variation 
of the plate voitage must be obtained in 
three ways: (1) By a standard ‘‘B” bat- 
tery potentiometer; (2) By a “B” battery 
with taps to each cell; (3) By a special 
“A” or filament battery potentiometer of 


the® best radio 


200 ohms which will be manufactured 
by the Radio Corporation. In the case 
of the last mentioned method the nega- 
tive terminal of the “B” battery (which 
is tapped from the 12th cell) connects 
to the variable contact on the ‘‘A’’ bat- 
tery potentiometer. 


Radiotron U.V. 201 


ae TUBE is also a, newly designed de- 

tector and amplifier of the pliotron 
type, which was developed in the Gen- 
eral Electric Company’s research labora- 
tory. Experts who have tested this tube 
pronounce it to be the most efficient and 
stable amplifier available to date. The 
normal plate voltage is 40 (2 standard ‘'B”’ 
batteries), but plate E.M.F.’s up to 100 
volts may be used with increasing _ampli- 
fication. Price $6.50. 


All Radiotrons are manufactured in 
accordance with rigid specifications, as- 
suring a uniform product. They are made 
to fit standard four-prong sockets. Watch 
future announcements for data concerning 
the other types of tubes and devices which 
will be soon placed on the market, 


The NEW Radisco Better “B” Batteries, Tepe sa Ae 
volt, 15 cell, with variable voltage feature 


4} ATLANTIC RADIO COMPANY, INC. 


8S Broad St., Boston, 9, Mass. 


Branch, 15 Temple St., Portland, Maine 


Request Bulletin 14 


“EVERYTHING 


WESTERN RADIO ELECTRIC COMPANY 


SEND FOR OUR LATEST 


STOCK BULLETIN AND PRICE LIST 


550 SOUTH FLOWER STREET 


HAVE YOU 


Dated May, Dec. 1914. 


IN RADIO ’”’ 


LOS ANGELES, CAL. 


ANY COPIES OF 


WIRELESS AGE 


Feb. Mar. 1915. 


May, June, August, September, 1919 and 


January, February, 1920? 


Send them to us and we will extend your subscription one month for each copy 


you send. 
CIRCULATION MANAGER 


WIRELESS PRESS Inc. - = 


326 Broadway, New York City 
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Gordon M. Christine, 2043 N. 12th 
Street, Philadelphia, or H. Paul Holz, 
1902 N. 11th Street, Philadelphia. 
Tickets for the banquet on the evening 
of February 26th, are being issued at a 
cost of $2.00 each. 

One of the questions to be discussed 
at this important assembly of amateurs 
is the elimination of ORM, and it is 
planned also to visit radio stations in 
the vicinity on both days of the con- 
vention. 


Amateur Cross Continent Reception 


MATEUR wireless records are © 


said to have been broken by How- 
dard D. Selvage of 45 Durand Place, 
Irvington, N. J., who claims to have 
heard messages sent January 4.by H. 
C. Seefred of Los Angeles to Gordon 
Bennett of Oakland, Cal., In reply to a 
letter of inquiry to verify the call, Mr. 
Selvage received word from both See- 
fred and Bennett stating that his hear- 
ing of such messages was correct and 
that the feat breaks all known records. 
Mr. Selvage, who is a member of the 
Irvington Radio Club, picked up the 
messages on apparatus in his home. 
Mr. Selvage heard the call at 2:55 A. 
M.:. Eastern time, or 11:55) een 
Western time. 

Some years ago a claim was made 
that stations in New York and Roan- 
oke, Va., heard calls in Piedmont, Cal., 
and in Pasadena, Cal., but letters of 
inquiry failed to show that such calls 
had been made. 

The Irvington Radio Club, which 


has a large number of young men as - 


members, with headquarters at 53 Lin- 
den Avenue, is affiliated with the Sec- 
ond District Council, The club has 
been a pioneer organization in radio 
work in this vicinity. 


An Efficient Detector-Amplifier 
By Howarp S. PYLE 


N the December number of THE 
WirE Ess AGE the writer described 
“Sensitive and 


the construction of a 


Filament. 
= view holes \ ls 


pe. 


Jocks for 
Dhones 


Side and- front view of the detector-amplifier 


/npu? 


Compact Portable Receiver.’ 


When writing to advertisers please mention THE WIRELESS AGE 


A’ de- 
tector-amplifier unit for use in connec- 
tion with such a receiver has since 


tes 


dian ah a 


7 
H 


A bott \ : 
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been built, and is giving excellent sat- 
isfaction. The unit idea is carried out 


by using the over-all dimensions of the Y OU’LL FIND the latest things in radio, at our store, 


receiver unit. This gives a symmetrical ’ : 
rite deed cochigtdon first. You'll find, always, a comprehensive stock that 


with other units and permits hook-up includes every good make. You'll find people here, who 
really know enough about amateur radio to help you in 
your selections. Finally, you'll find that the prices clearly 
reflect the savings of low rent and expense 


Let us show you the new Grebe ‘ ‘Babe Ruth” set. (Type 
CR3A Short Wave Regenerative Receiver and VT unit.) 


in various circuits. 


The cabinet is constructed and fin- 
ished exactly as the receiver unit, us- 


Acme amp. Wransh 


S 


It’s a dandy! Range upto 350 meters. 

Price $45.00 
SPECIAL OFFER: We have just picked up a fine lot of Vario- 
meters. Splendid performers, well built and brand new. 


Prices, $4.50, $6.00, $7.00 and $9.00. 


Prompt mail order service. Send 10c. for our new catalogue. 


American Electro Technical Appliance Co. 
235 Fulton St., Dept. AA. New York 


Phone sachs 


Rear view showing table sockets and rheostats 


GR bAy 1ileostadal $150 to $300 a Month Profit 
ing: ¥y or 3/16 inch stock Small Saves You Money and the Bother of Com- FROM HB BATTERY CHARGING 
Ss 2 ° ; puting Parcel Post Rates. Thousands of men, with no Previous experience, 
blocks of wood are mounted in the | Sorala VT Socket (Bakelite Base)....$1.10 | Universaldemend tor reliable battery chareine 
See eet ewe riare 3/16 or aatinch Saree By aa 200 es VT... yee gthe HB kind, Get started NOW. 
9 5 iom’t’r, ohms izes for charging 10, 16, 32 or 70 
4 P lt for fi trol of t t batteri . Write f 
from the face of the cabinet to support | Mountea Acme Amplifying ‘Transformer 6.00 | information about size you 
7; 1. Small h ! 
Pee eich whichh is 8x7 tactics Gr 3/10) | (Bverytling for the vay transmitter’ balance lonn, easy terms 
oney-back guarantee. 
inch bakelite. The panel is secured | Bulletins 4c. Winterhill, 45, Mass. Hebert Brothers \Compecy 


imepiacespyeiicke plated round heads): CBZ 27 Troy, Ohio 

wood screws in the four corners, lo- 

cated so as to strike the center of the 

supporting blocks. HOT WIRE AMMETERS 

The two tube sockets are mounted 
paathe pe of eel rn) eae of We have on hand a large stock of Roller-Smith Type TAW Hot Wire 
Ammeters, with ranges of 0-1, 0-2.5, 0-5 amperes. 

ee - We are offering these at the remarkably low price of $6.50 each, 
aR Loaner postpaid. 
i Send 10c in stamps for our catalogue. 
Y, 
ee 


= * 


The Radio Electric Company 


3807 Fifth Ave., W. Pittsburgh, Penna. 


Just Out! 


THERMIONIC 
VACUUM TUBE 


AND ITS APPLICATIONS 


By H. J. van ver Bijt, M.A., Pu.D.; Research Physicist, 
American Tel. and Tel. Co. and Western Electric Co., New 
York. 391 pages, 6 x 9, 232 illustrations, $5.00 net, postpaid. 
A. detailed description of the principles of operation of ther- 
mionic vacuum tubes with proper consideration of the applica- 
tions of these principles. 

CONTENTS—1. Properties of Electrons. 2, Dislodgment 
of Electrons from Atoms of Vapors and Gases: Ionization. 
3. Dislodgment of Electrons from Solid Substances. 4. Physics 
of the Thermionic Valve. 5. Influence of Gas on the Discharge. 
6. Rectification of Currents by the Thermionic Valve. 7, The 
Thermionic Amplifier, 8. The Vacuum Tube as an Oscillation 
Generator. 9. Modulation and Detection of Currents with the 
Thermionic Tube. 10, Miscellaneous Applications of the 
Thermionic Tube. 


Se. 


je 


Zee 
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Constructional dimensions of cabinet 


I agree to return the book, 


brass angle brackets. The ACE type 
of socket was selected because of the 
suitable grid leak built into it. A 
small mica fixed condenser was in- 
serted in the grid circuit. Paragon 
rheostats were used to vary filament 
current. An Acme semi-mounted 
amplifying transformer was placed be- 
tween the tube sockets. Seven sym- 
metrical holes were drilled on each of 
the upper sides of the panel, slightly 
countersunk from the front to per- 
mit observation of the filaments. 
The plug and jack system was used 
. for the telephones to permit the use of 
the detector alone or in combination 
with the amplifier by inserting the 


Free 
Examination 
Coupon 


You may send me Van der Bijl’s Vacuum Tube ($5.00) on 


370 Seventh Ave., New York, 
approval for ten days’ free examination, 


Official Position 
SEEKS CON COSY EOF OE 0) ME er Ie ar RePEc CLEMENS EN PM ge cd 


Address 


postpaid, in ten days or to remit for it. 
ETT TMM ge ee ROR RGIS cele. SE DOR GEICIERERO,. O° hay CRERENORER CaSO THON T NERERERCTOL ois Nee inc eee 


McGRAW-HILL BOCK CO., INC., 


When writing to advertisers please mention THE WIRELESS AGE 


_. Apparatus which excels in those qualities which for 13 years have maintained its 
enviable reputation for reliability will be found pre-eminent in the display rooms of dis- 
criminating dealers and is manufactured by 


CLAPP-EASTHAM COMPANY - 
CAMBRIDGE, MASS. 


Catalogs mailed for 6c. stamps. 
UVUNUNTEOUSPESA AT ESAAUC AN ALUSAAECSOLELOESEOUCEOOTOESOOASYOURSOODERONOLOSONUOOSYQOSOOSDODOQIODELOOONOAOONENOOCEON) ELEY AQHOOUOOOSLOCOSORRSGOAUSOOADESOQIDOOLAANOCQOLREYAD ORPOROCOORO ANON CORN0 C1 


161 MAIN STREET 
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MMMM MM MMMM MMMM MMMM 
= E 
= COUPLING: = = 
= YPE Z. R. F. Regenerative Receiver for 175 to 600 meters consists of our = 
= new Z. R. V. Variometer, a coupler of similar construction to the vario- = 
= meter, grid condenser and grid leak. The panel is of % inch bakelite, = 
= handsomely engraved and fitted with three 3 inch dials. It measures 1434 3 
= inches long by 5% inches high and exactly matches our detector and amplifier 2 
= panels advertised in last month’s Wireless Age. = 
= TYPE Z. R. F. REGENERATIVE RECEIVER............:.---..-- $38.00 = 
= TYPE Z. R. V. VARIOMETER only........ 000.020 ccscceecneeuees 6.50 = 
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DOUBLE ANNOUNCEMENT 


Central Radio School 


CENTRAL RADIO SCHOOL is the best 
radio school in the central west. Modern, 
complete equipment. Special licensed 
radio station. Experienced instructors 
trained to teach. Low tuition rates and 
living expenses. Both radio-telegraph 
and radiophone courses. Our school only 
nine miles from Kansas City. Enroll any 
our catalogue and place your name on time. New classes formed first Monday 
our mailing list. Visit our salesroom. of each month. Catalogue free. 


CENTRAL RADIO BUILDING, INDEPENDENCE, MO. 


TELEGRAPHY 


(Both Morse and Wireless) and RAILWAY ACCOUNTING 
taught thoroughly and quickly. Big salaries now paid. 
Great opportunities for advancement. Oldcst and largest 
school; established 46 vears. Endorsed by Telegraph, Rail- 
way. Radio, and Government officials. Expenses low— 
opportunities to earn large portion. Catalog free. 


DODCE'S INSTITUTE 


Central Radio Company 


CENTRAL RADIO COMPANY is the larg- 
est and best radio supply house in the 
A complete stock of all 
leading makes assures prompt shipments, 
Exclusive central states agent for A. H. 
Grebe & Co. Send ten cents in stamps or 
the names and addresses of six live cen- 
tral states operators and we will mail you 


central states. 


Your subscription to The Wireless Age extend- 
ed one month for each copy dated May, June, 
Oct., Dec. 1914, Feb., March 1915, May, June, 
Aug. Sept. 1919, January, Feb. 1920 sent to the 


Circulation Manager 


WIRELESS PRESS, Ine 
326 Broadway, New York 


PPARATUS 


W ACME Al 


E Street, Valparaiso, Ind. 


“E 


Modulation 


Transformers 


1% Henry 
Choke Coils 


CW Power Transformers _ Filament Heating Transformers 


G ple CW power transformer may be used with rectifying tubes for providing Direct Current 


_and voltage or may be used for applying high voltage Alternating Current directly on the 
oscillation tubes. 


As transformer specialists, we are prepared to build CW power transformers of any size on order. 


WRITE FOR BULLETIN 113 
ACME APPARATUS COMPANY, 23 Windsor Street, Cambridge 39, Mass. 


Transformer and Radio Engineers and Manufacturers 
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plug in the proper jack. The binding 
posts, knobs, etc., should be of a type 
to match those of the receiver unit. 
Scales and pointers or dials, if they 
are used on the receiving unit, may be 
used on the rheostats. The connections 
are the standard amplifier type, both 
filaments being lighted from one A 
battery, and a single plate battery of 
45 volts, supplying both tubes. The 
class two, or hard type of tube should 
be used in the amplifier side. 

If the builder has not yet finished 
constructing the receiver unit, it would 
be well to place the binding posts along 
the right hand side of the panel, and 
those of the amplifier unit on the left 
hand side, to facilitate strap connec- 
tion. However, with the posts along 
the bottom of each panel, only short 
leads are necessary and can be made 
with stranded wire or black enameled 
copper, No. 14, in the rigid bus type. 

The accompanying drawings illus- 
trate the panel layout and general ar- 
rangement. 


Amateur Wireless Outfits Increase 
A large increase among amateurs 


_in wireless telegraphy since the lift- 


ing of the ban against amateur radio 
activity a year ago is shown by rec- 
ords at the office of S. W. Edwards, 
inspector for the eighth radio district. 
The district comprises all of the states 
of Michigan, Ohio and West Virginia 
and that part of Pennsylvania as far 
south as Scranton and New York state 
as far east as Schenectady. 

A total of 1,111 licensed amateur 
stations now are located in the dis- 
trict, in addition to,800 and 900 sta- 
tions that are not licensed. The li- 
censed amateur operators in the dis- 
trict numbered 1,297 at the close of 
1920. There are 13 commercial wire- 
less stations in the district. — 

A total of 141 lake vessels now are 
equipped with radio apparatus. Of 
the number, 58 are passenger vessels 
and 17 of these passenger vessels are 
required by law to have wireless. The 
Department of Commerce is encour- 
aging the amateurs in the belief that 
the older ones will develop new ideas 
and inventions. About 250 of the 
amateur wireless men in the district 
are experimenting in wireless 
telephony. 


Seneca Radio Association Hears 


Church Music 


Amateur radio men, members of the 
Seneca N. Y. Radio Association re- 
port that church services in Pittsburgh 
were heard by radio phone. Beginning 
at 7:45 o’clock, the church service or 
musical. service was heard distinctly. 


Atlantic City Radio Association 


The radio association composed of 
boys in and around Atlantic City, N. J., 
is still campaigning for more mem- 
bers. 
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More than they expected— 


EVERY month since the Corwin Mail 

Order Service was started, hundreds of 
amateurs have ordered apparatus, ex- 
pecting prompt shipments and fair prices. 
And invariably, the carefulness with 
which their orders were filled, and the 
perfect condition in which the goods 
peed have even exceeded their expecta- 
tions. 

If you think that no mail order service 
can be thoroughly satisfactory, perhaps 
a trial of Corwin Service will surprise you, 
also. See if you need any apparatus in 
this list. 


Universal Coil-Mounting Plugs 
Anyone can easily make smooth-run- 
ning mountings with these plugs. Ex- 
ceedingly accurate! Made to fit Ra- 
disco and all hand wound coils. 

Price, 80 cents, postpaid. 


VACUUM TUBES 


PUIGCEROM CGA Vee cle 6: cictaece eet e.croterelens .- $6.00 
VMECA mer IE UD i's: oistasuay ale bias ee teOO 
BVM SU CCL sy CELEUP OL cyerelovereiaite! <p eletele sna -- 7.50 


VARIABLE CONDENSERS 
Be ere 0.0001. 25d oleieye o o\ecieiecieie vee GO020 


MUPAOCK SOG aiccht cre sisicee t cers ele rep ase 
DMEURGOCIEES Gime tee ratwisiavetetelelalelcre) ovelsistelsictey Seu 
MUTE COO CH OGG acre eete cteverars clascielaye:sieis qjesiey 0-00 


Clapp-Eastham 800, ............. Signy WicuAD) 
Clapp-Eastham 800A ............ -. 9.50 
Clapp-Eastham 8s00B ............ - 11.50 


Complete with dial 
Shipping weight One Pound. 


GRID CONDENSERS 


Radisco, Postage 3 cents...... AMG Oe ERCIO 
ANTENNA SWITCHES 

Murdocks. 26 ulDSit <\..s) el oo1s atecas oveee $4.50 
Clapp-Eastham, 10 Ibs. .......... 12.50 
OSCILLATION TRANSFORMERS 
FUMUISCO TNO! sO: /sletelel cielaisiece. oye shavelerere $15.00 


Via Express collect. only. 

RADIO CRAFT PRODUCTS 

DDS ECCLOME tects circ ciao elects cieles tte sieve PLO 00 
Two step Amplifier .............. 50.00 
Detector and 1 step..... heouan tbo 45.00 
Detector and 2 step.............-..- - 70.00 

Postage paid. 

“B” BATTERIES 

Radisco No. 1, 2 Ibs. ....... 


RMACGISCO INO: 65,75) IDS. seveherdusis cle sve 2 sieve - 2.65 
Everready Storage battery prices on 
application. 


TUSKA C. W. APPARATUS 
ashe (Sat, RRM OLE SS BiG occa oricioun ho 
NS eeeCOM Awl DS austcteleveere tieveiste cic ete ore ss 00 
Pe SmeOOM me SMe lDS.rE sielererereeieientcsie sale cele acl anOO 
TOMEI ES LDS lure. <letsre-ctele nieve Sararelatete 16.00 
AERIAL WIRE |. 

7 x 22 tinned copper 


LLOMLOG brea PDB talc clone cichereve sistis eve aseliets $1.25 
ZOOREGCTIEA LDS Me cieloieisid cies ls/sie's cialecies) ae 40 
BOOEfESts) SH IDS. c civiels ese AAG aah 6.00 
AMPLIFYING TRANSFORMERS 
PASM RC Oseee Lh Wau veralel cig telsie<\ sue ateveis otateters $5.00 
MVOGera ley ILD. 18.1.1 auetere Sei 3 iste Sie onsen t00 
JACKS AND PLUGS 
Federal’ Closed Circuit ......0008% 85c 
Federal Open Circuit ..............70¢ 
Federal Double Circuit......... ~...$1.00 
POCO LENZ ys teveleliay stapes eieiinisveréiel arehss 2.00 
Postpaid 
ALL RADISCO COILS and Wireless Press 
Books, 
ROTARY SWITCHES 
Clapp-Eastham, No. 19 ............ $1.00 
Clapp-Eastham, No, 19A <......... -385 
OUBFOM NT NOs dace lSc etetaiers etisle es isyee .40 
GarlOwimewNGs 2) ie easier cide le Bs favalte ve there ere 
LOBE AS Oykel cia «chore ofetieicle cies wie hele, via .05 
CORWIN DIALS 
BNO. 6 G5 2u Sy dlr is) s) Alelalele oletens- ove tis “shshevaey exe $ .75 
ING mG RO Mas WLE TL KO Dichare spare'ere!s.< a hetane.s 1.30 
ENG mrO SMO Ve reMarens tra leidiels ois shenas Sie; sat sie ete 1.00 
ING569; 13°76 Te with viknob.t. erica: is oe 1.70 
Postpaid, 
RECEIVERS 
Murdock No. 55, 2000 ohm.......... $4.50 
Murdock, No. 55, 3000 ohm ........ 5.50 
PANES SUDELION, wissesfeus, wie share cieso ae 0% -7.00 
ESOT WINE  ccctclate.si> tuvererccde Mir iaasyerioneete 16.50 
Baldwin HE. improved 2.02. 066i .0.0. 20.00 
BROW LIC, UNSW cuabisleie ocaveise heels wneleee alee 12.50 


Shipping weight 2 Pounds 
CONTACT POINTS 


CPeND st Blass, COZEM sen cics 2 o.shele eters 26¢ 

CP-4 Brass, dozen ......... gi tetererey uae 35c 

CP-5, Nickel Plated, dozen.......... 45c 
Postpaid. 

VARIOMETERS 

AGISCOC NO. Lielerasc:ccerclelarere Ap eS oe $7.00 

madiscon NO. ED... <3 A IIe oO ONCE 8.50 

3 pounds, 


All orders for apparatus not listed 
as postpaid must be accompanied 
by postage charges. 


A. H. CORWIN & COMPANY 


Dept. C3. 4 West Park St., Newark, N. J. 
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TYPE 


WITH STANDARD 


YPE C 300 invites comparison. 


design. 
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AK 


TUBE 


C-300 


FOUR PRONG BASE 


Amateur requirements decided its 


Many years’ research of vacuum tube properties have made 


Type C 300 the Ideal Amateur Receiving Tube. Detector sensitiveness 
at low plate voltages requires that gas action be combined with the 
electron emission and by a wonderful new process of manufacture this 
gas action is so controlled that the plate voltage for maximum signal 
audibility is always within the limits 18-22% volts. Only a single block 
cell is needed in the plate circuit—a big saving in battery investment. 
Type C 300 is completely silent in operation—a decided advantage in 


receiving weak signals. 


Any three member vacuum tube is necessarily an amplifier but the results 
obtained from Type C 300 as a tone frequency amplifier with only 22% volt plate 


battery proved a surprise. 


Again Type C 300 invites comparison. 


Competitive 


tests show this tube to excell any tone frequency amplifier previously developed. 
For power amplification in operating loud speaking telephones and in complex and 
multistage circuits use the special Pliotron amplifier Type C 301 for freedom from 
distortion. Write for special Bulletin C 301. 


Type C 300 is a free ana 
Persistent oscillator for re- 
generative amplification and 
CW reception. 


The pleasure and satis- 


TYPE C-300 


$500 


faction from operating Type 
CG 300 cannot be described. 
See your dealer today — or 
write for his name and copy 
of Bulletin C 300. 


TRADING AS 


AUDIOTRON MFG. COMPANY 
35 Montgomery St. - 


5 San Francisco 


ARLINGTON TESTED CRYSTALS 


For over five years the ac- = 
cepted standard for crystal i] 
detectors. Galena or Silicon, Cc 
individually tested and pack- 
ed in tin containers, post 4 
paid, 35c crystal. 


We are distributors for Murdock, DeForest, 
J Signal, Amrad and all standard lines. 
THE NEWMAN-STERN CO. 
Dept. W. A. Cleveland, O. 


INTRODUCTORY OFFER 


Transmitting Variometers \........... $15.00 
Variometerrin cabinets j.temciciers > << 7301s 10.00 
Variometer without cabinet or dial.... 4.50 
Variocoupler: .in. Cabinet, rteeieras. ses 13.00 
Variocoupler without cabinet or dial.. 6.00 
Rotary coupler’ in, /Cabimet crerremteders o: /shns 1s 15.00 
Rotarycoupler without cabinet or dial 8.00 
Wooden parts for variometer, ........ 2.50 

LeXCWN Ob ARS ICME cS oo negiaere nee 1.00 
Dealers write for pee All prices post- 

paid. 


A. Greenberg, R2 Hackensack, N. J. 


New 1920 Red Head Phones’ 


We announce the new model of the 
famous Red Head Radio Receivers, 
greatly improved, 3,200 ohms, $12.50 
7 the pair. Write for Bulletin F6. 


eForest, Murdock, Signal, Bunnell 
yp and other famous lines. 


The Newman-Stern Co. 
Py D pt.W.A. 


| H. P., 110 volts, 
A. €., 60 cycle, 

4 single phase, 
1750 R. P.M. 


LARGE QUANTITIES NEW WASHING MACHINE MOTORS 


These are of standard manufacture and carry the full factory guarantee. 
Shipped in original boxes. Complete as cut. Suitable for operating Coffee * 
Grinders, Cream ‘Seporators, Bottle Washers, Air Compressors,, 


Small Lathes, Etc 
Mail $5.00 cath or Money order] "2rfaip* A v¢ 5 ed 
We will send C.0.D. sub- 
ject to full examination. | c. 


Each gg 
Money Bark Guaraates: | Citcicrus Special Quantity Prices-Value $12.50 2 
MANUFACTURER'S DISTRIBUTER 


CHAS. H, JOHNSTON- Box 8 W, E, Pittsburgh, Pa. 


AGE 
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Bridgeport Radio Club 


Interest in wireless among Bridge- . 
port people is evident from the fact 
that there are now 87 fully equipped 
wireless stations in the city. Frank 
M. Hamm a member of the local high 
school faculty, is responsible for this 
increase in radio study and operation 
by amateurs of the city. 


Back in October, 1919, Mr. Hamm 
came to Bridgeport. He was a wire- 
less enthusiast, and was disappointed 
when he found but three wireless sta- 
tions in Bridgeport. 

However, he did not allow his dis- 
appointment to go unremedied, but 
set about the task of interesting 
Bridgeport folk in the fascination of 
wireless. He chose as a basis for this 
work the High School Annex, the 
home of the Freshman class, and or- 
ganized the Bridgeport High School 
Radio Club. Interest in the club in- 
creased by leaps and bounds until the 
name of the club had to be changed. 
Interest on the outside became so evi- 
dent that others than high school stu- 
dents were admitted to the club and 
the name was changed to the Bridge- 
port Radio Club. Today there are 87 
wireless stations in Bridgeport, and 
with one exception, the owners of the 
stations are members of the Bridge- 
port Radio Club originated at the High 
School Annex in October, 1919. 


; The original members of the club 
Wireless Telegraph & Telephone Apparatus PLATE BATTERIES | continued their work during the sum- 


We will build and design anything per- 5 
taining to Wireless, so let us quote you 22% Volt Units mer vacation and when they returned 


Save. Conticie 4G, W.. iaaate mutes to school in the fall they found re- 
Savowniyanl pa, SRY Sy ares 2 Five large size flashlight batteries soldered ° : 

poneh aun gee Looe ; uests coming from every side for ad- 
mitting Tubes and Motor-generator. Price together with % inch brass strip. Terminals q 5 uf 
$325.00; without Motor-generator, $220.00. ; i : c 1 
ation Conta ens Chien oon ie Gee of brass strip drilled for bolt and nut: con mittance to the club The enrollment 


Regenerative Receivers or any set or in- nections. Price $2.00, postpaid anywhere in m g 
strument you need made up, only the best Uns: beca €.s0 large that it was necessary 


materials used and first class workman- to divide the club into two sections, 
camel Alt SMa ECONOMY RADIO SUPPLIES CO. the junior section for those who had 


M. H. ELECTRIC CO. 
ae ee 232 Sanford St. East O N. J. : : : ° 

214 East 38th Street, | New York, N, Y. oN At at no previous experience in wireless, and 

the senior_section for those who were 


further advanced in the work. 


An Addition to the 
THORDARSON (wepav) LINE 


Type RS” 


TRANSFORMER 


4K. V. Ate 8,000 tvolts Bae. 515.00 
yy * 10,0005 2 Bees . 20.00 
i K 15,000) 0% ee 30.00 


Transformers, Oscillation Trans- 
formers, Condensers, Spark 
Gap Rotors 


Thordarson Electric Mfg. Co. 


511 South Jefferson St. CHICAGO 


Examine it 
for 10 days 


FREE 


Queries Answered 


Answers will be given in this department to 
questions of subscribers, covering the full range 
of wireless subjects, but only those which relate 
to the technical phases of the art and which are 
of general interest to readers will be published 
here. The subscriber’s name and address must be 
given in all letters and only one side of the paper 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink. Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 

Positively no Questions Answered by Mail. 


RADIO 
ENGINEERING 
PRINCIPLES 


By Henrt Laver anp Harry L. Brown 


== PREE EXAMINATION COUPON™ ™* ™% 304 pages, 6x9, 250 illustrations, W. O., Covington, Tay 

“ McGRAW-HILL BOOK, CO. INC., : = $3.50 net, postpaid - _ The trouble seems to be in your receiv- 
So Yowway soha mo On anbbovel cor cémanye Mr Daisas the Orst bookitowwmmy, treyscieuce ing coils, which may be open in some way. 
I free examination Lauer and Brown's Radio # of radio up to date—to include the won- Suggest that you test them carefully with 
t yeincerine, Principles, (35.50). 1 agree t | derful developments made during the | phones and battery for continuity of cir- 
# remit for it. f war. cuits. 

M Hamie ev asar gh eres ae. es een 1 Major-General Squier, Chief Signal Of- tb ks 

§ Adtitessate sia clo Coe «tne eae 1 ficer of the Army, says, “I recommend A. FN VEC 

f OfnclalmPosition:scer aeoat os cert i it as a work which brings the study of pace Clee ay ge ‘ ; 
! Name of Company.............. Wire-3-1-21 } this important subject up to date.” The formule you require are not avail- 


able at this writing. 
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Another Grebe Triumph! 


150-3000 Meters. 


Aiter much experimental work, we have succeeded in 
adapting the Armstrong Regenerative circuit to a receiver 
having a wave-length range of 150-3,000 meters. The 


result is the 
Type CR-5 
( ! Regenerative 
Receiver 
This is a complete receiver The only additional equip- 
ment needed are phones, batteries and a detector tube. 


Included in its range are amateur, navy and commercial 
wave-lengths, special land stations, ship CW stations, navy 
low-wave arcs, all radio phone work and ‘‘Time.’”’ In opera- 
tion, it is the last word in simplicity. 

Ask to see it at your dealer’s today, 


GREBE Radio Apparatus is Licensed Under the Original Armstrong and Marconi Patents 


Penresi Radio Institute, Independence, Mo. Hurlburt Still Electrical Co., Houston, Texas, Leo J. Meyberg Co., San Francisco, Cal. 
Centinental Radio and Electric Corp., New York. Kelly & Phillips, Brooklyn, N, Y. Pacent Electric Co., Inc., New York City. 
Detroit Electrical Co., Detroit, Mich. U. of I. Supply Store, Champaign, Til, F. D, Pitts Co., Inc., Boston, Mass. 
Doubleday-Hill Electric Coe Pittsburgh, Pa, Klaus Radio Company, Eureka, IIl. Philadelphia School of Wireless Telegraphy, 
Electrical Specialty Co., Columbus, Ohio, Manhattan Electrical Supply Co., New York, Philadelphia, Pa. 

Holt Electric Utilities Co., Jacksonville, Fla, Chicago, St. Louis, Western Radio Electric Co., Los Angeles, Cal. 


A. H. GREBE & CO., Inc., 78 Van Wyck Blvd., Richmond Hill, N. Y. 


A NEw MobDEL, JONES SHORT WAVE REGENERATIVE RECEIVER, 
IN CABINET FORM, FOR - $2900 


A superlative Cabinet Receiver, built with the 
same technical skill and care that character- 
‘izes our higher priced sets. Model “H” will 
hold its own against the best in the market. 
NO SEALS, NO SECRETS—Just  stand- 
ard, approved circuits arranged intelligently 
ass in compact manner that materially reduces 
Model “ H” 200-2500 Meters. Licensed under Marconiand the cost. Bulletins on request. 


Armstrong Patents 


Manufactured by the JONES RADIO COMPANY, 384 Monroe Street, Brooklyn, N. Y. 


Get your start as a 


RADIO OPERATOR 


Do you know how many big men in the radio field started as operators? 


Our school is equipped with the most modern apparatus including arc and spark trans- 
mitters. We have instructors who are big men in the radio field today. Besides you 
may use our building, wherein is located a fine swimming pool, restaurant and dormitory. 


It will pay you to investigate. Write today for booklet. 


Y. M.C. A. RADIO SCHOOL 
149 East 86th Street, New York City 


“ THE BEST RADIO SCHOOL IN THE EAST” 
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THE WIRELESS AGE 


Get a Copy of our WIRELESS MANUAL N12 


MAWUAL OF N \ 


WIRELESS \\\) 
TELEGRAPHY — \\ 


cover general 
tables, 
the art. 


MANHATTAN 


ELECTRICAL ohne Bichon 


amount, 
purchase. 


It contains 200 pages, fully illustrating and describ- 
ing the many instruments used in Radio. 
instructions, 
codes and other information identified with 


45 pages 


diagrams, station calls, 


The book is printed on high finished paper with a 
two-color cover and measures 9x534 inches. 


Due to the scarcity of paper, the high cost of pub- 
lication, and in ordér that the Manual may get into 
the hands of those most interested in Wireless, we 
ask 25 cents for it, give a coupon receipt for the 
which coupon can be applied on a future 


As the present edition is limited, if you desire a copy we would sug- 
gest that you send for it now and get it by return mail. 

We carry a large and most complete line of standard radio instruments 
at all of our stores which, with experts in charge, insures proper attention 
and accurate information at all times whether in person or by mail. 


Manhattan Electrical Supply Co. Inc. 


New York 
17 Park Place 


Chicago 
114 S. Wells Street 


‘St. Louis 
1106 Pine Street 


San Francisco Office: 604 Mission Street 


Branches: 110 W. 42d St.; 


Do you 


127 W. 125th St. 


want to save a dollar on a six dollar 


product? Write us and see how. 
Wecan supply for a short time only, 2-Filament 


Audiotrons at $5.00. 


WHITALL ELECTRIC CO. 
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We list below a few good values taken at random from our large and complete stock, 
which, in addition to our own products, includes accessories manufactured by other reliable 
concerns such as Acme, Adams-Morgan, Amrad, Atlantic Radio Supplies, Benwood, Bunnell, 
Burgess, Chelsea, Clapp-Eastham, Connecticut, De Forest, Electrose, Federal, Firth, General 
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America, Radio Electric, Radisco, Skinderviken, Somerville Radio, Thordarson, Wireless 

Press, Wixico. 
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Mail Orders receive prompt attention 
Send 8c stamps for catalog 


THE PRECISION EQUIPMENT CO., 


2437-2439 GILBERT AVE., - 


Dept. C. - 


CINCINNATI, OHIO 


You May Pay More But You Can’t Buy Better 


Marcu, 1921 


J. F., Jr., Danville, Illinois. 


There is practically no difference in re-_ 
sults, although when all wires are connected 
the voltage distribution is more even, and 
the mechanical strength is improved in case 
an insulator should break. 

Ok O* 


F. A. F., U. S. S. Acushnit. 


The wave length of your aerial is ap- 
proximately 225 meters. We cannot state 
just what the capacity would be. Why not 
measure it? : 

* Ok 


F; C. G., Detroit,- Mich. 


Operators generally write down each let- 
ter as received; with practice one can copy 
a few letters behind. Your difficulty in 
copying will correct itself with practice. 
“The Wireless Experimenter’s Manual,” by 
Bucher will no doubt clear up apparatus 
trouble. area 


H. C. H., Westtown, Pa. 


We do not know of any college giving 
a four-year course in Radio Engineering — 
and issuing a degree. 

ok *k x 


EH JS; Owego, Novy: 


hplafecch 
oF eh tube 


0 B batt. for 


A battopera amplifier ~« 


Ng. cet. tube 


The amount of high voltage needed is a 
matter for ‘trial and depends on the in- 
dividual tube you are using. 

* K 


D. R.,. Calty, Wis. 


A number of ships are equipped with arc 
transmitters, although in general ships and 
land stations operate with arc sets on about 
2,000 meters or above. 

Both filaments burn with practically the 
same brilliancy, although this is a matter 
of trial. For various hook-ups see Buch- 
er’s “Wireless Experimenter’s Manual.” 
Without knowing the exact hook-ups of 
the Mignon set referred to, we cannot give 
an answer to your question. Honeycomb 
coils, two in series, can be used as a vafiom- 
eter. 

Se ai ae 
EAS LKe sOsboris Ontos 


In figure 215, page 269. “Wireless Ex- 
perimenter’s Manual,” condenser C2 can be 
a variable'one up to .001 mfd.. The upper 
side of the generator connected to the plate 
is positive. Tungar bulbs will not handle 
much more than 100 volts without arcing. 
In regard to a wireless transmitter using a 
30-mile steel wire line we fail to see why 
such a system is needed. Let us have more 
exact data on the subject. 

* OK Ok 


T. A. F., Wilkes-Barre, Pa. 


We do not think the coils you speak of 
would operate successfully on a radiophone 
set. They were designed for reception. 

* Ok Ok 


G. W. R., Bayonne, N. J. ‘ 


The radio frequency amplifier you speak 
of should’ operate successfully under the 
various conditions, although the tickler 
feedback system is not as good as a sep- 
arate heterodyne, for in order to obtain a 
beat note, the apparatus must be tuned 
slightly off resonance. 
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THE WIRELESS AGE 


The Third Edition of the 


Consolidated Radio Call Book 


Very Greatly Enlarged—NOW READY 


192 pages. (32 pages more than 2nd- edition), better paper, stiff covers,, ete. 
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Some of the special information contained in the new book: Radio 
rate sheet-(charges to and. from vessels, etc.) ; Cable rates; Table 
for finding cable charges to various points; Weather reports and 
hydrographic reports of the world; Time signal section of the 
world; American radio compass stations; French radio com- 
pass stations; British radio compass stations; Canadian radio 
compass stations; General information section; International 
abbreviations; High power radio stations of the world; Press 
schedules of spark stations. 
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The Consolidated Radio Call Book is the only book in Drint é ofiteially listing all the Radio calls as eee by the 
Bureau of Commerce. Every vessel and land station in the.world is represented and listed alphabetically, ac- 
cording to names of vessels or land stations, and according to call letters; Revision of American coastal stations 
under U. S. Naval control, and their new calls. 


Every New Amateur Call Is Listed 


SPECIAL—Given Free with Each Copy 


A Wireless Map of the World in colors is given absolutely free with each copy. This map shows the locations 
of all the high powered RADIO stations in the world, including the time signal stations. In addition it tells 
at a glance how far away any of these stations are. Of greater interest are the time zones, which enable the 
amateur to compute instantly the correct time for the zone in which he is located from any time signal station, 


The second edition of 10,000 copies was exhausted in ten days. Order direct or reserve your order from your favorite dealer. 


Price $1.50 Prepaid 


Either Direct from us or for sale by the following responsible Dealers: 


American Hlectro Tech. Appliance Co., New York City Northwest Radio Service Co., Seattle, Wash. 
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to sometimes involve plies: of priority of invention and the com Picts merits “of as Esicyer in wireless signaling, the 


owners and publishers of this magazine positively and emphatically disclaim any privity or responsibility for any statements of opinion 
or partisan expressions if such should at any time appear herein, 


Learn The Code 
With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible 
time and at the least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will 
send you unlimited Continental messages, by the hour, at any speed you desire. It will bring an expert 


Operator—right into your home—and will quickly qualify you to pass the examination for a first grade 
license. 


4341 Pichardson Ave., 
New York City. 


THE OMNIGRAPH MFG. Co. Jan. Sie vaa 


Cortlandt Street, New York. | 
Gentlemen :—1I wish briefly to commend your very excellent Automatic Transmitter. |} 
Recently I was successful in obtaining a first-class Commercial Radio License and I ~ 
believe that the Omnigraph was my principal aid. 
I took a four weeks course at a Resident Radio School in Theory only. I relied }) 
on the Omnigraph Me get my Code to the proper speed, and the Omnigraph did it. | 
I was one of two in a class of Seuteen to obtain a first-class License. The 
stumbling block for the others was COD And I know that a short time ~ 
receiving Omnigraph messages daily Saale have enabled them to pass the examination | 
as easily as I did. Ey || 
' I believe the Omnigraph to be the easiest, quickest and cheapest method to learn ~ 
the International Morse Code. 
Cordially 7eore: | 
(Signed) GEO. E. SELLERS mi 


The Omnigraph 1s used by several departments of the U. S. Government and by a large number of the 
leading Universities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. ‘|| 

Send for free catalog describing three models—$14. to $30. Do it to-day. The Omnigraph is sold under: | 
the strongest of guarantees—if not as represented, your money back for the asking. 


THE OMNIGRAPH MFG. CO., Dept. C. 26 Cortlandt St., N. Y. 
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Birect Radio Service Between Poland and America 
DIRECT wireless communication between the 
United States and Poland is forecast in the an- 
nouncement, of the signing of a contract between the 
‘Polish Government and the Radio Corporation of 
America made public by Hipolit Gliwic, commercial 
counselor of the Polish Legation in Washington. ‘The 


‘the largest radio stations in the world, and as part of 
ithe agreement, will provide equivalent facilities for the 
receiving and sending of messages on this side. 

| The contract ends negotiations which have been 
proceeding for more than a year. 
contract Mr. Gliwic, the Polish commercial counselor, 


| “At present commercial cable communication, han- 
filed by relays through France, England or Germany 
gave established an arbitrary distance of four or five 
days between Poland and the United States, from 
iwhich both have suffered. The American radio sta- 
lion will remove this distance, providing direct and 
linstant communication between the two countries. 
ommercial relations which depend to a large degree 
ion the case of communication are bound to be bene- 
ited. 

The manufacture. of the material for the station 
lmas already been started. The first shipments. -to 
fPoland are expected to be made within six months. 
| he Warsaw station will be practically a duplicate 
pf that now under construction in Long Island. It 
fwill consist of twelve 400-foot steel towers and two 
fAlexanderson machines, equipping it for high-speed 
| Tansmission and reception. The station will be able 
0 handle a couple of, hundred words.a minute. 

| The Radio Corporation at the request of the Polish 
Government will operate the Warsaw station during 


term of years. 


Bombardier’s Crew Saved by Radio 
"HE story of a radio operator’s exploit in rigging 
an emergency set and summoning rescue after 
he wireless aerials had come tumbling down during 
cyclone that finished the steamer’s career, will go 

down as one of the thrilling tales of the sea. 
The Bombardier, a former Shipping Board steamer, 
with Edward Herno aboard as radio operator, left 
New York in February, heavily freighted with grain 
nd general merchandise. When 400 miles southeast 
of Halifax she ran into a hurricane which at times 
jplew with almost unbelieveable force. Plunging into 
the raging seas, her seams opened and water poured 
| nto the engine room. Pumps were started, but be- 
came clogged with coal, and the men had to stop to 

‘lear them, losing eround with each halt. 

While the gale was at its height the wireless was 
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stripped off the masts and came hurtling to the deck, 
twisted and useless, cutting the battling craft from 
communication. A lifeboat torn from its davits was 
sent crashing into the wireless house, and water 
poured through the opening, soaking the delicate 
mechanism, and down below the rising waters 
stopped the electric generator. 

Then it was that Herno, by the use of storage bat- 


teries and with a set of spare instruments, managed 


after hours of feverish working to send out a despair- 
ing call for help. The steamship Mount Clay, bound 
from Hamburg to Boston, 50 miles away, picked up 
the S O'S at 8 o’clock and started quickly for the scene, 
and arrived at midnight. Only two of the Bombar- 


Professional operators handling traffic aboard ship 
dier’s, lifeboats remained intact, and it would have: 
been impossible for all the crew to have been taken 
in case they were driven to abandonment. 


Ate davielit tie rescues began! | Chief Officer 
Soewtway and nine men put off to the relief steamer 
and were quickly taken aboard. A big boat from the 
Mount Clay, in charge of Junior Second Mate Ralph 
Kelty and manned by six volunteers, went to the set- 
tling Belgian and picked off 16 men and “Tom,” the 
ship’s cat. The other boat remaining on the Bom- 
bardier was then launched with two officers and eight 
men, Captain Henry Matthus being the last person 
to leave. He was preceded by the dauntless radio 
man. 

As Herno stepped on the deck of the Mount Clay 
he was saluted by her wireless operators and greeted 
by the passengers and crew as a hero. He took the 
honors lightly, however, inquiring laconically, “When 
do we eat?” 

Warm food and a chance to sleep after three wake- 
ful nights soon restored the little band, and when they 
reached Boston they had practically recovered from 
the effects of their harrowing experience. 
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Dr. Goldsmith’s Radio Megaphone 

F OURTEEN years of diligent research at the Col- 

lege of the City of New York, in the department 
of electrical engineering, of which Professor Alfred 
N. Goldsmith is director, have been required to in- 
cubate a new marvel of science—the radio megaphone. 
Professor Goldsmith makes no claim to the invention 
of the new apparatus in the radio megaphone. He 
has taken material devised by others, developed and 
arranged it. But the result has been a “loud talking” 
receiver which has astonished the scientific world. 
The transmission of the human voice over many thou- 
sands of miles has been made possible by the develop- 
ment of a new type of vacuum tube. According to 
the number of vacuum tubes employed depends the 
multiple of the intensity. . 

The new amplifier is distinguished from others by 
its extreme. selectiveness, its reliability, the high 
power of its amplification, the evenness and clearness 
‘of its tones, and its ability to receive from long dis- 
stances. Using a set which has a relay of ten vacuum 
bulbs, Professor Goldsmith tunes up until he has 
caught Nauen, the great German station some 20 miles 
from’ Berlin. ‘The code which the operator at the 
New Brunswick, N. J., receiving station is straining 
his' ear drums to hear under a cumbersome head- 
phone is roaring about you. A deft turn of the dials 
and’ we hear an American station—that at Marion, 
Mass., which is in communication with the outfit at 
Stavanger, Norway. The change of tone and ‘the in- 
creasé of volume are marked. The station is a mere 
300 miles away instead of! the 4,000-mile span to 
Nauen, and the strident, weird intoning is,so loud 
as to be unbearable at close proximity. It is a clear, 
piping sound, not unmelodious. The Marion operator 
is “fast” and the message fairly pours along. 

If you want you may select the Tuckerton, N. J., 
station and -hear its ‘clarion’ sweep to its receiving 
station at Lyons, France. Or we might pick up the 
New Brunswick station and listen to what other busi- 
ness it is doing, for it transmits to the powerful 
British station at Carnarvon, Wales,‘as well as ‘to 
Nawuen. Selection is no trouble for the radio mega- 
phone. Tuning to 600 meters you hear a bit of 
tinned music from the messroom of the steamship 
Gloucester plying 150 miles off the Atlantic Coast. 
One of the “gobs” has hitched it up on the radio 
telephone. The men of the Gloucester like to use 
the radiophone, for their ship was the first to estab- 
lish direct wireless telephone between the Atlantic 
and Pacific oceans, with the breadth of North America 
between. Using transmitting tube sets and a duplex 
radiophone, the Gloucester sent a vocal message 
which was received at the Foxhurst, N. J., station, 
relayed along on land wires to Los Angeles and then 
sent on by radio telephone to Avalon, on Catalina 
Tsland in the Pacific. During the conversation the 
operator on the Gloucester and the operator in Cata- 
lina Island were in direct vocal touch. A single radio 
megaphone would be heard throughout Madison 
Square Garden, but to prevent the deafening of those 
nearest it a better way would be to have a string of 
supermegaphones of lesser intensity about the hall. 

Radio concerts, in fact, are one of the most promis- 
ing possibilities for the super-megaphone. 
jamming the largest hall could delight itself with the 
limpid voice of the world’s most talented diva, al- 
though she might be singing 2,000, even 5,000, miles 
away. 

Another more prosaic use, but one of great com- 
mercial benefit, is to relieve the operators at wireless 
stations of the cumbersome head phones. 


-Head from which point the boat will receive its in) 
‘tormation. 


A throng. 
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To Professor Goldsmith as a scientist the super- 
megaphone is particularly of interest in demonstrat 
ing how the vacuum tubes, as developed in the labora- 
tories may be used to amplify signals. The new 
“eavesdropper” is another step in his work to perfect 
the wireless telephone. rs 
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Daily Radio Marketgrams 


A DAILY market report prepared by the U. § 

Bureau of Markets is now being sent by radio 
from Washington at 5 P. M. each day except Sur 
days and holidays. This report is known as the Dai 
Radio Marketgram. It is about 500 words long an 
gives prices,)and market conditions of fruit and vege 
tables, grain, dairy products; hay, feed, and seeds 
livestock and meats of the principal markets in the 
ation. Any radio operator within a 200-mile radiug 
of Washington can receive the report. It is trans 
mitted on a wave length of 400 meters at a rate o 
15 words per minute. A 2 kw. 500 cycle transmit 
ting set is being used with a non-synchronous rotary 
spark gap. The report is opened by the general cal 
signal to all stations (QST) and the call signal of th¢ 
Bureau of Standards (WWYV). ai 


Fort Stevens Compass Station || 


THE Navy Department has just completed a radi| 
compass bearing station at Fort Stevens, Ore| 
gon, situated at the mouth of the Columbia River} 
With this new station in operation boats severa| 
hundred miles from the mouth of the harbor wil} 
be able to ascertain their exact locations during thi 
worst fogs and gales. The naval tug Mahopae ‘wa)) 
sent to calibrate the ‘apparatus. Mabe ||| 
Owing to the presence of a wireless station a 
North Head, not far from Fort Stevens, receivin}| 
equipment only has been installed at the new sta| 
tion. The operator upon receiving a call from | 
vessel at sea, determines the exact position of th] 
inquirer, then telephones the information to Norti] 


The Navy Department has in active operation | 
number of radio compass bearing stations on the dan| 
gerous Washington coast as well as several in Oregor! 
It is understood that other plants will be erecte| 
along the Oregon coast in the near future. 


U. S. Radio Press to South America i 
THE Permanent Committee on Communication) 
formed on recommendation of the second Pal 
American financial conference, has adopted a resolt# 
tion providing that Congress be urged to pass thi 
pending bill authorizing the navy to accept pres) 
messages, at a fair rate, to and from South Americ} 
The resolution was introduced by Senator Fletchejj' 
of Florida, Chairman of the Sub-Committee on Radill 
and Cable Communications. 1 | 
The committee also adopted a resolution recon §! 
mending the enactment of legislation which woul 
enable the erection of a high-powered radio static} 
on the west coast of Africa. Rear Admiral Bullar 
Director of Naval Communications, urged that th} 
United States acquire as soon as possible radio sti} 
tions, cable service and privately-owned trade pape: | 
in Latin-American countries so that the United Stati) 
point of view on general trade questions might bett: } 
be presented to those countries. aa 
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t Signal Corps Needs Lieutenants 

A COMPETITIVE. examination will be held be- 
ginning April 25, 1921, for the filling of 114 va- 
-cancies in the grade of Second Lieutenant in the 
Signal Corps of the Army. 
_ Candidates must be graduates, or members of the 


. . 5 . . . . ‘0% 
senior class, of educational institutions maintaining. 


_tour-year courses of instruction in electrical engineer- 
_ing and physics and conferring the degree of bachelor 
of science in these two courses. The following will 
not be required to take any special examination: 

_ (1) Graduates who have graduated within four 
'years of the date of examination and who have a 
_bachelor of science degree in electrical engineering. 

_ (2) Graduates who have graduated within four 
_years of the date of examination, who have a bach- 
elor of science degree in physics and who have ma- 
jored in electrical subjects. 

(3) Graduates who have graduated more than four 
peers prior to the date of examination, who have a 

-bachelor of science degree in electrical engineering 
and who have been employed in electrical industries. 
| (4) Graduates who have graduated more than four 
|years prior to the date of examination, who have a 
| bachelor of science degree in physics, who have ma- 
|jored in electrical subjects, and who have been em- 
| ployed in electrical industries. 
| The following will be required to take a special ex- 
| amination in one of the following subjects elected by 
| them—electricity and magnetism; telephone and tele- 
| graph engineering; radio engineering: 
| (1) Graduates who have graduated more than four 
years prior to the date of the examination and have 
\received a bachelor of science degree in electrical 
engineering, or in physics, but who have not been em- 
ployed in electrical industries. 

(2) Members of the senior class in good standing 
who will graduate within six months and the qual- 
ity of whose work is such as to place them in the 
‘upper fourth of their class of educational institutions 
‘maintaining a four year course of instruction in elec- 
trical engineering and physics and conferring the de- 
gree of bachelor of science in these two courses. 
| Full particulars relative to the examination may be 
Jobtained by writing to the Commanding Officer of 
ithe nearest military post, or direct to the Chief Signal 
‘Officer of the Army, Washington, D. C. 

Successful candidates will be announced or ap- 
pointed, or nominated for appointment about two 
months after the final examination. Candidates at- 
‘tending school or college will therefore have an op- 
portunity to complete the present school year before 
being appointed. \ 
\ The Signal Corps offers an extremely attractive 
\career for young men trained along electrical lines, 
las it combines the advantages of Army life which are 
‘common to all branches, with the opportunity for 
\study and achievement along scientific lines. The ad- 
‘vances in electrical communication are proceeding 
with an almost unbelieveable rapidity and the Signal 
Corps is not only keeping abreast of these advances, 
‘but is making every effort not to follow but to lead. 
Well equipped laboratories are maintained and con- 
stant work is being done in development, both in the 
‘laboratory and in the field, of better types of sig- 
imalling equipment. 


The pay of a Second Lieutenant at present is $2,120 
’@ year, and in addition thereto, free quarters, heat 
and light, and medical and dental treatment are sup- 
iplied. These last items raise the actual value of the 
salary considerably above that shown by the money 


i* alone. 
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Hammond’s Radio Controlled Torpedo Accepted 
THE War Department has accepted the Hammond 

radio controlled torpedo, which has been under in- 
vestigation for many years. It is planned to use the 
device of the young inventor for coast defense pur- 
poses. 

A gas engine of 1,600 h. p., the most powerful of 
its kind in the world, will be installed in a fair-sized 
boat, to cost three or four hundred thousand dollars, 
and to have a speed of some thirty-five knots an hour. 
By the use of wireless this boat can be controlled 
without anyone on board to operate it. It will carry 
in its bow an immense torpedo. Directed either 
from shore or another warship, the boat is de- 
signed to be aimed at a hostile battleship, the tor- 
pedo being exploded on impact. 


The wireless room showing the transmitting set aboard 


the Eagle Boat, 


Chicago High Schools Connected by Radio 


C HICAGO'S twenty-two high schools are to be 

equipped with radio telephone and telegraph in- 
struments. Stations already have been established at 
the Lane Technical high school and at the Sheldon 
High school. 

Delivery of apparatus for installation at the Schurz, 
Senn and Tuley high schools is expected soon. Bids 
on wireless equipment for the remaining schools are 
being received. It is estimated the Chicago school 
wireless system, the first of the kind, will be installed 
at a cost of about $50,000. 

The plan to connect all high schools by wireless 
is said to have been fathered by A. G. Bauersfeld, 
supervisor of technical work in the high schools. 


Mr. Bauersfeld believes the system will make it 
possible to transact virtually all inter-high school 
business by radio telephone. The board of education 
specifications call for the very latest in wireless equip- 
ment. The radio telephones being installed have a 
day range of about 100 miles for transmission of in- 
telligible speech. The telegraph instruments have a 
day range of approximately 200 miles. 
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IN REPLY ADDRESS 


THE SECRETARY OF THE NAVY MFC(0) 
Op-20-A NAVY DEPARTMENT 
28761-93:126 WASHINGTON 


MAR 22 1921 
Dear Sir:- 


I have received your letter of March 9th with refer- 
ence to the attitude of the Navy Department toward amateur 
radio operators,and I take great pleasure in outlining for 
your information and for the information of all amateurs in 

the country the following polity which it is my purpose to 
pursue in this connection. 


It will be the desire of the Navy Department to 
further in every way practicable the interests of the amateur 
radio operators throughout the country,and with this principle 
eStablished,it is hoped that the closest co-operation may be 
had between the Navy Department and the amateurs. 

. My knowledge of the patriotic and valuable services 
rendered by the amateurs during the World War is sufficient 
to convince me that, as a factor in the national defense, the 
promotion of the interests of the amateurs is not only desir- 
able, but necessary, and I can assure you that this Department 
will advocate the freest practicable development of the radio 
art by all amateurs. 


Very truly yours, 


ies 


Mr. J. Andrew White, ine Secretary of the Navy 
Editor, Wireless Press, ACT DEaae 
326 Broadway, N.Y. . 


{ 


AMATEUR RADIO A NECESSITY — 


ERE is a letter that makes amateur radio history. No need for further worry now about the 
H future, so far as the Navy Department is concerned. In the beginning, amateur radio was 
merely tolerated by the Navy. It was looked upon as an unnecessary evil. Then, in emer- 
gency, came the big test. The amateurs made good. But since the war ended they have never 
felt entirely satisfied and secure as to their future. Now, however, they have won for themselves a 
national status, a fixed place in the policies of the government. The letter above not only states 
officially that the Navy will “further in every way practicable the interests of the amateur radio oper- 
ators” but also that they are “not only desirable but necessary.” 
Amateur radio is now a national institution. 
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built and installed on the 


laboratory. The designing 


THE practical use of a 


adapted to wave lengths 


‘stead of the usual high 


Beales 


condenser antenna when 


below 400 meters has been 
conclusively demonstrated 
by the radio communication 
section of the National Bur- 
eau of Standards, the ex- 
perimental equipment being 


grounds of the government 


of asmall antenna in which 
the capacity is of large 
geometrical dimensions in- 


inductance, compared with 
the condenser, used in re- 
ceiving with the coil anten- 
na, has been given tangible 
shape by the Bureau. His- 
torical significance is at- 
tached to the story that Oliver Lodge used an aerial 
consisting of a pair of metal plates elevated from the 
ground in 1897. 

The efficacy of a condenser antenna of small dimen- 


sions when adapted to wave lengths below 400 meters 


is excellent.. With longer wave lengths the newly- 
designed condenser antenna suffered by comparison 


with the coil antenna when restricted to apparatus of 
portable dimensions. 


In directional operation the out- 
fit proved worthless unless used with a coil antenna; 
however, this makes it useful where the sharp direc- 
tional characteristics of the coil are objectionable. By 


careful designing to reduce dielectric losses the effec- 


tive resistance is less than either with the coil arrange- 
ment or the common elevated antenna. Low resist- 


ance and ease of construction makes this form of 


antenna serviceable in portable short-wave stations. 
_ In designing a condenser aerial it was recognized 
that in reducing the height of an antenna the strength 


of the received signal is sacrificed, inasmuch as the 


current in the receiving antenna bears a direct relation 


Generating set to measure constants of the condenser antenna 


_ Receiving set, the slide wire And galvanometer of the audio. frequency set and the audibility meter. 


of Cormercet Antenna 


By S. R. Wihtes: 


to the elevation of the lat- 
ter. A flat-top antenna 30 
meters above the ground 
operating on a 600-meter 
wave is equivalent to a 
four-turn coil 24 meters 
long by 30 meters high. 
Large structures for effect- 
ive transmission and recep- 
tion of wireless communi- 
cation can be avoided by 
one of two methods. The 
coil aerials can have a lower 
resistance than is commonly 
employed, and its size re- 
duced in proportion to the 
lessening of resistance. This 
is possible because the con- 
denser used in the coil aerial 
circuit may be one having 
practically no _ resistance 
while the condenser consist- 
ing of antenna and ground has a large resistance. The 
other alternative for obviating the building of substan- 
tial radio structures is to pursue the antenna principle, 
erecting a special construction appreciably lower in 
height. 

The usual antenna-ground structure, where the 
antenna is one plate of a condenser and the ground 
the other one, was displaced by an aerial much lower 
in height, having two horizontal metal condenser 
plates. The “condenser aerial’ is its adopted name. 
Apparently, an inferior antenna is the result, recog- 
nizing the claim that effectiveness in wireless struc- 
ture is proportional to the height. This failing is 
counterbalanced by special construction designed to 
reduce the resistance as much as possible. ‘The re- 
sistance of an antenna is influenced by imperfect dia- 
lectrics, such as vegetation, buildings, and shoddy 
insulators, present in the field. This unwholesome 
environment is eliminated in a “condenser aerial.” 
The latter has lower conductor resistance than the 
common antenna, and inasmuch as it has an en- 


Comparisons were thus made 


between the coil and condenser antenna, employing the telephone shunt or audibility meter method 
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larged capacity a small inductance is used in series 
with it which also has smaller resistance. Thus the 
resistance of the circuit is appreciably curtailed. By 
way of eliminating dielectric loss, the lower plate was 
made appreciably wider and longer than the upper 


ait 


Figure 2 


Figures 1 and 2—Preferred circuits for the condenser antenna. 


plate. Otherwise, both plates may be stationed a 
considerable distance above the ground, keeping the 
space between the plates free from poor dielectrics. 
The size of the “condenser aerial” is compared with 
other aerials in this fashion: An antenna 30 meters 
high is equivalent to a four-turn coil 24 meters long 
by 30 meters high, both operating on a 600-meter 
wave and with circuits of the same resistance. Simi- 
larly, with an equal wave length and with an induc- 
tance of 100 microhenries, in series, the capacity of 
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CONDENSER ANTENNA 
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VAR/IAT/ION OF SIGNAL INTENS/TY 
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Variation of signal intensity with distance between plates 
taken with audibility meter 
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a “condenser aerial” would need to be 0.00102 micro- 
farad, afforded by a pair of square plates one meter 
apart and 10.7 meters on a side. Consequently, the 
height is chopped off in the ratio of twenty-five to 
one, and the horizontal dimensions three to one in 
comparison with the coil aerial. The “condenser 
aerial” can be constructed as small as desired. If 
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a specified coil is to be employed in series, the capac- 
ity of the aerial is maintained constant by reducing 
the distance between the plates when the area of the 
latter is reduced. Experiments with a small “condens- — 
er aerial” as a receiving device inside of the radio lab- — 


¢ 
| 


ee 


/00V 


‘ol 


lo rec. ser 


Figure 2 


Figure 3—Circuit for measuring antenna resistance by 
comparative method 


oratory of the Bureau of Standards with no ground 
connection, yielded interesting results. The plates 
were of copper netting, the top one being 250 centi- 
meters square and the distance between the two 15 
centimeters. Signals received, using either a crystal 
detector or vacuum tube were approximately of like 
intensity as those recorded with a simple coil aerial 
of the design and dimensions commonly employed 
as a direction finder. An inductance coil of some- 
what large dimensions used in series with the con- 
denser served as a receiving aerial. As the coil was 
rotated, the signal varied from maximum in one angu- 
lar position to zero in a position 180 degrees from the 
first, instead of 90 degrees, as is true when a coil 
aerial is used independently of any antenna action. 
‘The assumption is that the action of the “condenser 
aerial” reinforced that of the coil in one position and 
neutralized it in the opposite position. When the 
connections to the coil were interchanged, the effect 
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Resistance of condenser antenna. D=80 cm. H=40 em. 
shifted 180 degrees. The customary laboratory type | 
of condenser used in radio circuits is not suitable as | 
a “condenser aerial,” because the interleaving of the — 
plates results in the current in each portion of the © 
dielectric being balanced by the current in a neigh- 
boring portion. 
Measurement tests were recently completed in de- 
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CONDENSER ANTENNA 


The complete audio frequency comparison set for studying the directional properties and effect of 
height on signal intensity of coil and condenser antennas 


termining the electrical properties, usefulness for re- 


ceiving signals, and essential factors entering into the 


design of the condenser antenna. The experimental 
equipment was made of screen wire, the netting 
mounted in a suitable supporting frame. The screens 
were of galvanized iron. There were varying sizes 


of antennas in the tests, some having two plates of 
equal dimensions while others were included with the 


upper plate smaller than the lower one. A small gen- 
erating set was designed to determine the constants 
of the antenna. The device was capable of being 
operated over a range of wave lengths from 50 to 500 
meters. Three sets of inductance coils were made 
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Directional properties of the condenser antenna in 
vertical position 


up for the following ranges of wave length: 50-150, 
100-250, 200-500 meters. A 5-watt transmitting tube 
was the source of high frequency current, power be- 


‘ing supplied to plate circuit by a 200-volt storage 
Battery. The current in the oscillatory circuit was 


Ve 


from 100 to 350 milliamperes throughout the range 
of wave lengths covered. The fineness of the induc- 
tance rendered it impractical to measure by the ordin- 
ary method; that is, by adding two known values 
and computing the inductance from the wave length 
thus obtained. However, as the inductance increases 
its apparent capacity at low wave lengths, it was 
possible to determine the inductance and pure capac- 
ity from the values of apparent capacity obtained at 
two or more wave lengths. 

Determinations as to the resistance of the new form 
of antenna were made by the resistance-variation 
method. First, the resistance of the whole circuit, 
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properties of the condenser antenna im 
horizontal position 


Directional 


including the inductor and thermogalvanometer, was 
measured. Forthwith the standard variable condenser 
replaced the antenna, the remainder of the circuit be- 
ing unchanged. By determining the resistance of 
this circuit and comparing it with the resistance of 
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the antenna itself, and subtracting the second value 
from the first, the resistance of the antenna was made 
known. Measurements were made at four or more 
varying wave lengths, the value for each wave length 
being measured with three different values of ex- 
ternal resistance. 
average of the three values was the basis for plotting 
a curve indicating the variation of resistance with wave 
length. Extreme accuracy was difficult, the investi- 
gations being conducted in open air when the screens 
were subject to the swinging effects of the wind. 
The results, however, are accurate enough to indi- 
cate what may be expected of an antenna of this 
kind. The shape of the resistance curves would seem 
to show that the dielectric loss component of effec- 
tive resistance is large compared with other com- 
ponents. Resistance of the conductors is small and 


Frame used in determining the directional characteristics of the new form of antenna, which was rotated at will, in order to measure 
the signal intensity when the antenna was set at various angles. 


the wave lengths at which measurements were made 
were too far above the fundamental wave length of 
the antenna for the radiation resistance component 
to substantially affect the total value. Measurements 
made on iron screens before and after several weeks 
exposure to the weather increased the resistance val- 
ues, a factor attributed to’ losses in oxide which had 
formed on the zinc coating. The observations ‘em- 
phasize the caution necessary in keeping imperfect 
dielectrics from the field of the antenna. Two copper 
screens, with the upper plate half the width of the 
lower, showed a resistance lower than any antenna 
measured—0.14 ohm at 178 meters and 0.68 ohm at 
458 meters. 


A series of practical tests were conducted to de- 
termine the value of a condenser antenna in receiving 
signals. Varying sizes of plates were used, the coil 
antenna forming a basis for comparative studies. Two 
coils were thus engaged, one having two turns of No. 
14 copper wire, spaced two centimeters apart, and 
wound on a rectangular frame 90 by 123 centimeters. 
The other coil was 80 centimeters square and con- 
sisted of seven turns of No. 14 copper wire spaced 
one centimeter apart. Resistances of these coils were 
determined and the results plotted in curves. A va- 
riety of receiving circuits were hooked-up with the 
condenser antenna, the conclusion being that the cir- 
cuits commonly used with an ordinary antenna was al- 
together satisfactory. Comparative studies between 


These results were added and the . 
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the coil and condenser antennas, involving directional — 
properties, effect of height on signal intensity, etc., 
necessitated a reliable method for, comparing signal 
intensities. By reason of its simplicity, the telephone — 
shunt or audibility meter method was adopted. The 
method involves shunting the telephone with a vari- © 
able resistance, so adjusted as to give “just audible” — 
signals. By way of keeping tab on the results, an 
audio-frequency comparison set was installed, using 
an audio-frequency oscillator givin& frequencies be- 
tween 400 and 1,200 cycles a second. 

The transmitting station used in these measure- 
ments was located one-eighth of a mile from the re- 
ceiving point. The transmitting antenna being of 
comparatively large dimensions (25 meters high and 
30 meters long), it was essential to use very low power 
on the transmitting set. A circuit was designed for 
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The screen is seen in one of two positions used in the tests 


the specific undertaking whereby a 5-watt vacuum 
tube was operated from the 100-volt D. C.. line. A 
motor-driven interrupter was connected in the ground 
circuit to afford an audible note on the non-oscillating | 
detector at the receiving station. The transmitting | 
set supplied a current of 0.1 ampere in the.antenna | 
circuit, the power output being a fraction of a watt. | 
Thus signal intensities of a magnitude easy to meas- | 
ure with the comparison measuring set were made | 
available. The result of these measurements shows 
the condenser antenna of small dimensions has supe- | 
rior advantages over the coil antenna when wave | 
lengths less than 250 meters are employed; when) 
these. figures are exceeded, however, the coil antenna | 
is superior. Scattering tests on the condenser antenna | 
at wave lengths of 1,100 and 2,500 meters yielded 
signals quite weak compared to those received with | 
a one meter coil of eleven turns. This obstacle, how- | 
ever, can be surmounted by designing a condenser 
antenna of increased dimensions for successful adap- | 
tation to long waves. Such procedure, obviously, | 
would sacrifice the advantage of portability and ease | 
of construction—outstanding virtues of the new form | 
of radio-transmission structure. 
Actual tests have not determined the value of the | 
design-as a transmitting antenna, although in the — 
absence of experimental data, the Bureau of Stan-— 
dards is willing to risk.its judgment in concluding | 
(Continued on Page 16) 
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Grid Leaks 


By Pierre H. Boucheron 


THE grid of any vacuum tube, whether employed as 

a detector or an amplifier, is the controlling mem- 
ber of the tube, that is to say, it controls the current 
flowing between the plate and filament. The character 
of the control depends directly upon the bias potential 
maintained upon the grid. Thus one value of grid 
potential will be found most suitable for radio detec- 
tion, while still another value must be maintained to 
secure maximum amplification. The requisite bias 
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grid resistance. With a grid resistance of two meg- 
ohms (2,000,000 ohms) and a grid current of one 
nupign Pere, the bias negative potential will be two 
voits. 

Different detection and amplification circuits require 
grid leaks of different value and in order that the ex- 
perimenter may have access to a complete line of re- 
sistance units from 100,000 ohms to 6,000,000 ohms, a 
radio corporation has standardized a number of differ- 
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Figure 1—Typical tickler amateur receiving circuit equipped with a standard grid leak and base. 
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Three sug- 


gested additional grid leak units of varying resistance are “‘standing by’ ready for immediate use 


potential for varied conditions of use may be obtained 
in several ways, the most common of which are: 

(a) To insert in series with the grid circuit a 
small battery usually called a “C” battery. 

(b) To tap one terminal of the grid circuit from 
a fixed resistance in series with the filament 
rheostat through which the filament current 
flows. 

(c) To employ a grid leak connected across the 
grid condenser or between the grid and nega- 
tive side of the tube filament. 

Experience has demonstrated that the use of the 
grid leak is the more practical method of controlling 
the grid potential of a vacuum tube. The function ot 
the grid leak is to present a leakage path across the 
grid condenser so that the potential of the grid mem- 
ber in respect to the negative side of the filament may 
be maintained at some desired value. The potential 
maintained on the grid is computed by Ohm’s law 
and is therefore equal to the grid current times the 
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The Second District Amateur Radio Convention and Exhibition 


will be described fully in the May WIRELESS AGE 


PAURNENRESUARODESNDNENLNCOEAPADOGNEO0G SAAN ETAPDEDETEEEEEOE AAD EAAAE SOO SAT LL EEELEU ODEON ORS CET OPAPP UTMOST E PAO U EASA ATAU AAT UREA TEDPREOENPOESSUOOAAA ONDA OUD OERDLERESOSSSSESOGASACUAMSODOAAMEONDSSTEELSOSRAOREUDENSPSURUDANDANOAOASODPADAaMMa ge taazgd gE NN ENN CND PNET UPPUDDDRERERTANANENDSS DONA NE Sa Pama 


ent values which are certain to meet.all possible re- 
quirements on radio reception. ; ; 

The grid leaks developed and manufactured ex- 
clusively by this concern have been accepted as stand- 
ards of uniformity in the country’s foremost radio 
laboratories and are today used extensively throughout 
the commercial, experimental, and research fields. 
Some exclusive features are: 

Uniform and permanent resistance. 

Ease of mounting and changing. 

Rugged construction. 

Contact between “leak” and terminals absolutely 
certain and constant. 

Particularly adapted to Radiotrons. 

Absolutely moisture-proof. 

. Compactness. 

These units have recently been placed on the market 
and they may be obtained in varying sizes, .15, .125, 
Aen 36 40g Peon, Ly 12, 6, 1:5, 1.7, 2155.9, 
3.5, 4, 5, 6. These figures are in megohms. 
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A Presentation to General Ferrie 


ENERAL Ferrié of France, after completing his 

duties with the International Conference on Elec- 
trical Communications held in Washington on his re- 
turn trip stopped off in New York City where he was 
met py Colonel Edgar Russell, formerly Brigadier 
General, Chief Signal Officer, American Expeditionary 
Forces, who escorted him to the French Line pier. 
Here a group of former students of the Sorbonne Radio 
Course, together with former ‘officers of the Signal 
Corps who were associated with General Ferrié in 
France, greeted him with the presentation of the gold 
watch shown in the photographs. Major Edwin H. 
Armstrong made the presentation and Captain R. H. 
Ranger did the interpreting. 


After the presentation General Ferrié bid General 
Russell a fond farewell, kissing him upon both cheeks, 
before embarking to sail for France. Among those 
present were Colonel Edgar Russell, Signal Officer, 
Eastern Department, Major Edwin H. Armstrong, 
Captain R. H. Ranger, Lieutenant Colonel Shreeve; 


Major O. Buckley, Lieutenant Miller and Captain W. ” 


H. Taylor, Jr. 


Another get-together of the members of the Sor- 
bonne Radio Course students was held March 2, 1921, 
preceding the regular Radio Institute meeting in New 
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Gord waten presented to General Ferrié 
York City. Further details of gatherings will be sent 
out by R. H. Ranger, Radio Corporation of America, 


| 


233 Broadway, New York City, and all members who 


are not in touch with the New York members are 
asked to send in their names and addresses so that 
they can be advised. 


Amateur Achievements in Radio Communication 


Transmitting Range Extended by 2ZL Station 
NEW distances for amateur C.W. transmission have 

been made by the 2ZL amateur radio station 
located at Valley Stream, L. I. The equipment of 
this station was described in last month’s issue of THE 
WIRELEss AGE. Signals from 2ZL have been reported 
by Mr. Louis Falconi, operating amateur station 5ZA, 
Roswell, New Mex., and by Mr. Norman R. Hood, 
station 7KX, at Casper, Wyo. ‘The airline distance 
between, .2ZL, and 5ZA,.01Ss.01s020 1 miles, cane 
between 2ZL and 7KX, 1,700 miles. As stated last 
month the total plate and filament input at 2ZL is 350 
watts. 


Amateur Cross Continent and Return Message in 
23 Minutes 
N amateur radio relay message has teen flashed from 
Hartford, Conn., to Los Angeles, Cal., and return in 
23 minutes, according to John C. Stroeble, Jr., wireless 
operator, of Wheeling, W. Va. 

The message was started by Hiram Percy Maxim, at 
his private station in Hartford, Conn., and sent direct to 
Chicago, from where it was relayed to Roswell, New 
Mexico. The next station was the Los Angeles Times. 

The message left Hartford at 3.08 a. m. and was de- 
livered back in Hartford at 3:31 eastern time. 


Lacey, Wash., Amateur Station Receives 7,000- 
Mile Message 
AN unusual distance in amateur radio reception has. 


been accomplished by St. Martin’s College at Lacey, | 


Wash., where Father Sebastian “listened in” on a message 
sent from Batavia in the Island of Java, approximately 


7,000 miles to the southwest of Olympia, Wash. The 


message came in very clearly. However, it was sent in 
Dutch, Java being a colony of The Netherlands. 


A copy of the message was sent to the operator at Ba- | 


tavia and the authenticity of the message will be estab- 
lished, if possible. The message which reached Lacey, in 
the morning at 8 o’clock had been sent from Java at 6 
o'clock the day before, according to Java time reckoning, 
there being eight hours difference in time between Lacey 
and the little Dutch island. 

The receiving of the message from Java is the more 
remarkable because it came in on a single bulb instrument 
without the use of any amplifier. 


The station can still be heard at the same hour every | 


morning, Father Sebastain says. The call letters of the 
Java station are PMX and the messages, which seem to 
be press notices, are directed to PCG a station in the 
Netherlands. The sending wave length of PMX is ap- 
proximately 6500 meters. 


New Type of Condenser Antenna 


(Continued from Page 14) 


that it should prove very effective when so engaged 
by reason of the extremely low resistance. The latter 
is less than half an ohm when the antenna is properly 
designed, whereas the average 200-meter elevated 
antenna may have a resistance of from 5 to 30 ohms, 
depending on the character of the ground connection. 
So, according to the adherents of the new form of 
wireless structure, what is sacrificed in sawing off the 
height of the antenna is in a measure counterbalanced 
by an increased antenna current admitted by low 
resistance. The experimental outfit offers a realm 


for speculative interest—moreover, a ee feld for in- _ 


vestigation. Here are examples suggested by the 
foster parents of the design: 


set or with a radio frequency comparison method so 
that the actual current or emf. in the antenna is meas- 
ured; suitable designs of antennas for a specified 
wave length and for a minimum resistance The 
subject also invites exploration into the field of the 


electromagnetic wave as well as in the checking of 


transmission formulas. 


Signal intensity meas- 
urements should be made with a calibrated .detector — 


4 
- Radio Telephony Systems Employing 


~ quency alternator. 


Thermionic Vacuum Tubes 


By John Scott Taggart 


Hditor’s Note: This article contains a portion of the matter embodied in a complete volume on 


vacuum tubes by the writer. 


The volume will very shortly be published. 


Continued from March WirELess AGE 


. \ X 7 E now come to various methods of modulation which 


are particularly applicable to high power work or in 


cases where the source of oscillations is not necessarily an 


oscillating vacuum tube but possibly an arc of high fre- 
The first arrangement is a very old 


one—connecting a microphone in the earth lead; this is 
not to be generally recommended. An improved form of 
the circuit is obtained by shunting the microphone by 
several turns of an inductance included in the earth lead. 
Still another variation of similar character is to connect 


Figure 18—A practical circuit for low power experimental work 


the microphone across several turns of the aerial tuning 
inductance. One practical circuit for low power experi- 
mental work is shown in figure 18. The ordinary oscil- 
latory circuit is employed and the microphone is connected 
across a portion of the aerial tuning inductance L,. The 
minimum amount of apparatus has been shown in the 
diagram. Instead of connecting the microphone where 
indicated, it may be connected. across an inductance 
coupled to L, or L,; this arrangement becomes more suit- 
able, especially in the case of high powers. Where it is 


ll 


Figure 19—Circuit using a vacuum tube as a. conductor of high 
frequency oscillations supplied by a generator 


only desired to use a single vacuum tube the circuit of 
figure 18 is to be recommended, although the speech 
is not so good as some of the other arrangements. 

A method of radiotelephone signaling which is of some 
interest is shown in figure 19. The vacuum tube V, is 
now used as a conductor of high frequency oscillations 
supplied by a generator A. The oscillations in the closed 


4, 
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circuit L, depend for their magnitude on the conductivity 
of V,, which, in turn, is proportional to the grid voltage. 
This grid voltage is controlled by the microphone M, and 
we thus see that a system of modulation is obtained. A 
considerable amount of energy, of course, is lost in the 
tube V, on account of its resistance. If it is desired to 
make the system quiescent when not speaking, a source 
of electromotive force B may be connected in the grid 


t 


Figure 20—Circuit with two tubes arranged in parallel, but connected 
in a reverse direction 
circuit of V, so as to make the grid sufficiently negative to 
prevent the tube conducting. Since V, has a certain ca- 
pacity between the plate and filament feeble oscillations 
are bound to be set up in L, but do not affect the operation 
of the circuit. It will be realized that the tube V, will 
only conduct in one direction; this however will not pre- 
vent the establishment of continuous oscillations in the 
aerial circuit. It is preferable, nevertheless, to employ 
two tubes so as to conduct both half cycles of oscillating 


a 


21—Modulation 


secured by diverting energy from the 


oscillatory circuit 


Figure 


current. Instead of using a single tube V, another may 
be arranged in parallel but connected in a reverse direc- 
tion. Such a circuit is shown in figure 20. The top end 
of L, is connected to the plate of V, and the filament of 
V,; thus when the top end of L, is positive, V, acts as a 
conductor, but when the top of L, is negative the lower 
tube V,, will be the conductor. Two microphone trans- 
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formers are connected as shown, the primaries being con- 
nected in series. 

We now come to a form of modulation which depends 
for its action on the absorption of energy from the aerial 
circuit. Three electrode vacuum tubes are used as the 
absorbing conductors and a portion of the aerial current 
is diverted and dissipated in these tubes. The simplest 
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Figure 22—A practical cireuit for the absorption method of 
modulation 


circuit is shown in figure 21. The tube is connected 
across the aerial inductance L in which is flowing the high 
frequency oscillatory current produced in some manner 
or other such as, for example, by connecting the high 
frequency generator A in the position shown. The 
amount of energy diverted from the oscillatory circuit will 
depend on the conductivity of the tube, in other words, 
on the microphone potentials applied to the grid. If de- 
sired, the tube may be conducting under normal condi- 
tions when not speaking and the amount of current dis- 
sipated on the plate of V will be governed by the poten- 
tials on the grid. A battery may, if desired, be connected 
in the grid circuit of V, so that under normal conditions 
no energy is diverted from the aerial, the output being 
decreased when speaking. When a single tube is used 
energy will only be dissipated when the plate is made 
positive; thus those half cycles which make the plate 
negative are not modulated. To overcome this, we can 
connect two tubes in parallel across the aerial circuit 
or across the circuit coupled to the aerial. We then have 
an arrangement similar to figure 20 except that the 
source of oscillations is included in the aerial circuit. If 
we desire to do so, we could connect a resistance, some- 
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Figure 23—Circuit having two tubes connected across half the 


inductance 


times shunted by a condenser, in the plate circuit of the 
tube. This usually improves articulation and helps to 
dissipate the current passed by the tube. A practical 
circuit which has been used up to 15 kilowatts is illus- 
trated in figure 22. The fundamental arrangement is 
really the same as figure 21 but a steady anode voltage has 
been given to the plate of the absorption valve. There is 
thus a certain amount of current always being passed by 
the tube quite apart from the oscillations. The oscilla- 
tions first oppose and then assist the steady voltage ap- 
plied to the plate of the absorption valve V, by the source 
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H of direct current which may be a dynamo or reservoir 
condenser fed by current from a rectifier system usually 
employing two electrode valves. The tube V, and its 
circuits are of the usual type. It is preferable in the 
absorption schemes to couple the valve output circuit 
loosely to the aerial circuit. An additional tube V, for 
the purpose of amplifying the microphone potentials is 
The filaments of the three tubes are heated by 
alternating current through the transformer T, T,. In- 
stead of using two three electrode tubes across the whole 
of an inductance in or coupled to the aerial circuit, we 
may employ two tubes each connected across one-half of 
the inductance as shown in figure 23. A mid-way tapping 
is taken from the inductance L, to the filaments of two 
three electrode tubes as shown. The plates of these 
tubes become positive in turn and so the two tubes con- 
duct alternating half cycles and the extent to which they 
conduct these half cycles depends upon the microphonic 
potentials on the grid of the operating tube. Instead of 


using two tubes a single tube may be used with two | 


plates and a common grid. As before, resistances may be 
connected in the plate circuits. Instead of connecting the 
tubes in parallel to enable modulation of higher powers to 
be obtained, it has been suggested that tubes might be 
arranged to conduct oscillations progressively by arrang- 
ing graded negative potentials on the grids. It is claimed 
with this arrangement that the power modulated, in- 


% V, 
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Figure 24—Circuit having a source of high frequency current 
connected across the grid and filament of one tube modulated by 
the microphone potential of another tube 


creases, as the square of the number of tubes used instead | 


of in direct proportion. 

A circuit which does not appear to find place in any 
of the classes described is shown in figure 24. Two tubes 
are arranged in series. so that the electron current flows 


through both tubes. Across the grid and filament of one ~ 


tube V,; is connected a source A of high frequency eur- 


rent. Across the grid and filament of the other tube are 


applied the microphone potentials. The current in the 


output circuit L, will be those produced by the high | 


frequency oscillations of A modulated by the microphone. 
These may be passed out to the aerial or be amplified 
by some amplifying arrangement. 


In conclusion, it may be proper to state one or two | 


general facts in connection with the circuits here de- 
scribed. One is that, whenever direct coupling has been 


used, it is possible to use indirect coupling. Also that — 


minor details of arranging the circuit are left to the de- 


signer. Actual practical examples have been given asa _ | 
guide for those whose experience of this work is limited. — 


When dealing with high powers it is very frequently nec- 
essary to employ high power rectifying tubes instead of 
the conventional battery shown. 
give any description of these rectifying units which will 
form an independent subject. . 


The author of this article desires to acknowledge in- ; 


debtedness to the Wireless Press for permission to ex-— 
tract some of the details which are given in the author’s — 


book on vacuum tubes which is very shortly to be pub-— 
_lished and which enters into the detailed use of these 


tubes in all branches of radio telegraphy and telephony. 


— 


It is not proposed to | 
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Control Means for Vacuum Tube 


Generator 


[NX circuits using vacuum tubes for generating high 

frequency oscillations, brought out by bringing the cir- 
uit into the so-called singing condition, it is customary 
o have a coupling or feed-back connection from the out- 
yut to the input circuit of the vacuum tube. The fre- 
juency is generally determined by using a resonant or 
uned circuit connected with the vacuum tube. 

‘A method has been described by R. A. Heising, which 
winder different circumstances, according to the use to 
vhich this system is to be placed, it may be desirable to 
shange its characteristics by bringing it to the oscillatory, 
lightly oscillatory, near oscillatory or non-oscillatory 
‘ondition. A ready means for doing this consists in 
facing in the tuned circuit an adjustable resistance, so 
hat the circuit may be readily brought into one or another 
if the conditions desired. | 
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Figure 3 


/igure 4 


speech variations, upon the input circuit of the vacuum 
tube. These low frequency oscillations will then bring 
about a corresponding modification.or modulation of the 
power in the output circuit. Inserted in the tuned circuit 
is a non-inductive adjustable resistance. By means of 
this variable resistance it is possible to bring the circuit 
into an oscillatory, slightly oscillatory, near oscillatory or 
non-oscillatory condition. In case of transmission, how- 
ever, it is usually desirable to adjust the resistance to 
such a point that the system will be in the oscillatory 
condition. The oscillations then set up may be radiated 
directly into the antenna. In general, the quality of 
signals transmitted by the modulated waves will be better 
when the system is slightly oscillatory than when the sys- 
tem is highly oscillatory. 

In view of the small amount of power in the output cir- 


figure 5 


Various circuits of the vacuum tube generator control 


This will be better understood by reference to the ac- 
ompanying drawings, in which figure 1 shows a system 
idapted for radiating high frequency oscillations, figures 
to 5 show various modifications, and figure 6 shows the 
ipplication of the system to a receiving station. 

In figure 1 the aerial is connected to earth through the 
nductance 12. A tuned circuit comprising the inductance 
3 and the condenser 14 may be connected to the induc- 
ance 12 through amplifier 22. Conductors leading from 
me side of the condenser and from an intermediate point 
n the inductance 13, lead to the input of a vacuum tube 
unplifier, the input electrodes comprising the usual heated 
‘lement and grid. The output electrodes, 16 and 18, of 
he amplifier are connected to the middle of the inductance 
ind the other side of the condenser 14. The usual battery 
s placed in the output circuit. 


The frequency of the oscillations in the output circuit 
s determined primarily by the period of the tuned circuit 
(3, 14 and the connection from this tuned circuit to the 
nput circuit of the vacuum tube causes the oscillations 
0 be maintained. Modifying the amplitude of the oscil- 
ations is accomplished by means of a resistance and bat- 
ery connected in series with the element 16. In parallel 
0 the resistance and battery is connected the microphone 
Tansmitter. Signals may then be transmitted by speak- 
ng against the microphone, thereby causing the impres- 
ion of low frequency oscillations, in accordance with 


‘ 
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cuit of the amplifier, it is generally desirable and neces- 
sary to have the inductance 13 connected to an amplifying 
circuit which may then be connected to the radiating an- 
tenna. 

Such an arrangement is shown in figure 1 in which 22 
is the amplifying circuit inserted between 12 and 13. 
This amplifying circuit comprises the inductance con- 
nected inductively to 13. The inductance is connected 
to the input terminals and of the vacuum tube amplifier 
26. The output electrodes feed into the circuit consisting 
of the condenser 28 and inductance 29, tuned to signaling 
frequency. This circuit is inductively connected to the 
antenna as shown. 

In figure 2 a modified method for impressing the low 
frequency signaling oscillations upon the input circuit is 
shown. In this case the resistance and battery are re- 
placed by the secondary of a transformer 40, the primary 
of which is included in a circuit containing. battery 41 
and the microphone. In this circuit also the high fre- 
quency oscillations, fed back from the tuned circuit 13, 14 
are impressed upon the input circuit of the amplifier. It 
is then amplified and sent into the plate circuit, resulting 
in a continuous oscillation of power-at a frequency déter- 
mined by the network. The amplitude of these oscilla- 
tions is altered, however, by the low frequency oscillations 
impressed upon the circuit by means of the transformer 


40. } 
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In both of the circuits described, the voltage impressed 
upon the circuit by the telephone circuit changes the po- 
tential of the plate as well as the grid with respect to the 
filament. The effect upon the grid and plate will be 
additive, but the same amount of energy when applied to 
the’plate circuit will cause less effect than when applied 
to the grid circuit. Since the amount of low frequency 
energy supplied by the microphone circuit is limited, it 
may be desirable in some cases to operatively associate 
the microphone circuit with the grid circuit only so that 
the total modulating effect may occur through action upon 
the grid and plate. The desirability of so doing will de- 
pend upon a number of factors such as the amplifying 
power of the tube and the constants of the tube, associ- 
ated circuits and microphone or variable impedance de- 
vice. An arrangement for doing this is shown in figure 
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3. In this case the inductance is split in the middle and a 
large condenser which has practically zero impedance for 
the high frequency currents, is in circuit. Since such a 
condenser will not be of zero impedance for voice fre- 
quency currents, the transmitter with its associated bat- 
tery and transformer may be connected in parallel to the 
condenser as shown in the figure. The telephonic fre- 
quencies are thus impressed across the condenser by the 
transformer, and the potential variations are introduced 
on the grid circuit without being introduced also on the 
plate circuit. 

In figure 4 the telephonic potential variations are im- 
pressed on the grid by a transformer between the con- 
denser 14 and the grid. In the modification shown in 
figure 5 the variation of the oscillations is caused by vary- 
ing the effective resistance in the oscillator circuit. In 
this case the resistance of the transmitter is introduced 
into the oscillator circuit by a tuned circuit coupled there- 
to. The circuit includes the condenser 71, microphone 
72 and the inductance 73. The whole circuitry may be 
tuned to the signaling frequency, and is coupled to the 
inductance 13. Changes in the resistance of the circuit 
containing the microphone transmitter will produce cor- 


Figure 6—Circuit for the receiving system 


Receiving Circuit for 


A RECEIVING circuit tuned to receive one or more 

predetermined tone frequencies to the exclusion 
of all other frequencies and thus cut down interference 
has been developed by F. E. Pernot. : 

The receiving circuit has certain portions which 
are in ordinary use and these portions will be described 
so that the combination of the old and new elements 
will be readily understood. Figures 1 and 2 show an 
aerial which is connected with one of the windings of 
an air core transformer, the opposite end being ground- 
ed. The secondary winding of the transformer is con- 
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responding changes in the amplitude of the oscillatior 
taking place in this system as a whole. ’ 
In all of the modifications described, the frequency o 
the system is adjusted by means of the condenser 14 an 
amplitude of oscillation can be adjusted by the resistan 
ao. ; 
Figure 6 shows the application of this system to ar : 
ceiving system. In this figure, 80 shows an elevated con> 
ductor connected to earth through an inductance. Coup 
led to this inductance is a resonant circuit including thi 
inductance 83, condenser 84 and adjustable resistance é 
Conductors lead from the one side of the condenser ai 
from a point in the inductance to the input terminals and 
of the amplifier. The output circuit of the amplifier ha 
the plate electrode connected through the battery to 
other side of the condenser 84 and the filament to a po 
in inductance 83. A telephone receiver is placed in ser 
with the filament. This receiver may, however, be plat 
as shown at 96, the switch serving to short-circuit t 
receiver when receiver 95 is being used. However, twe 
receivers may be employed, one in the position 95 and the 
other in the position 96, in which case either one may Dé 
employed for the reception of signals, or both may be used 
simultaneously. This circuit arrangement provides 4 
means for heterodyne or beat receiving without the use of 
an additional generator to furnish the superposed, beat 
producing oscillations. It also provides means for am) 
plifying and sustaining the signals, and is so arranged 
that_these two methods of operation may be obtained 
in the’ same circuit. The action for heterodyne receiving! 
is as follows: The resistance 85 is adjusted so that the 
circuit containing it and the variable capacity is oscillator 
at a frequency near that of the signals to be receivec 
Then, when the received signals at high frequency com 
bine with the oscillations of the frequency set up in th 


to a great extent. In case the system is to be used as 4] 
self-amplifying one, it is desirable that the system be Sf| 
adjusted that the circuit of the condenser is near oscilla 
tory. As pointed out, this is accomplished by varying thi| 
resistance 85 until the circuit is nearly in the singing] 
condition, in which condition a disturbance entering thi} 
system starts oscillations which are nearly undamped ant) 
die out more slowly, resulting in an amplified signal whic | 
is more easily received. In either method of operati 
the tuning can be done entirely with the variable ec 
denser, and the adjustment to bring this system into thi 
required state may be made with the resistance alone. - 

this latter case the state of the system is indicated by 1 
reading of an ammeter placed to record the space curren 
The condition of free oscillation or singing is shown by # 
sudden increase in the magnitude of the space current. 
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Frequency Selection 4 | 


nected with one terminal of a vacuum tube, 

opposite terminal of the coil being connected to 
filament which is heated by a battery in a local ci 
A condenser is bridged across the terminals o 
winding L, and a B battery is connected in the 


is ordinary and has been used as a type of circuit. 
may be employed in connection with this im 
receiving system. | \ 

The vacuum tube instead of being connected .di| 
rectly to the telephone receiver is connected to a 
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uxiliary circuit, which serves to separate the different 
group frequencies delivered to it by the tube. Each 
auxiliary circuit as shown in figure 1, includes an in- 
ductance coil L which is connected at one end to the 
B battery, the other end of the coil being connected 
to the plate with the wire V by means of a movable 
contact B. A variable condenser C is bridge across the 
terminals of the coil L to one end of which a telephone 
receiver has one terminal connected, the other terminal 
being connected to an adjustable contact r. 
In the operation of the circuit the impulses are re- 
f° eived by the aerial in the usual manner and trans- 
; 


figere 1 


mitted to the vacuum tube. The current from the tube 
pulsates at the tone Beanery of the sending set and 
serves to excite the circuit C, at this frequency. 
The circuit L, C, may be ee either by varying 
the capacity of the condenser C or by shifting the 
contacts B or r. 

_ Figure 2 shows an arrangement by which more than 
one operator may receive at the same time. This is ac- 
complished by providing a plurality of circuits similar 
to the circuit L, C, of figure 1, these circuits being 
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shown at L,, C, and L,, C,, the former having the re- 
ceiver R, and the latter having the receiver R,. Each 
auxiliary receiver circuit is sensitive to one group 
frequency only, so that a single station may receive. 
simultaneously a plurality of group frequencies. 
A succession of electrical impulses emanating from: 


. one station may be at a certain radio frequency such 


as one million cycles per second, and at a certain group 
frequency such as five hundred cycles per second. 
Another station may send out impulses at the same 
radio frequency but at a group freqeuncy of eight hun- 
dred cycles per second. When these impulses reach 


Figures 1 and 2—Receiving circuits for frequency selection = 


the antenna of the set in figure 2, they will of course 
be unintelligible until they pass the vacuum tube de- 
tector. It is now that the auxiliary circuits L, and L, 
perform their separating actions. Each circuit being 


tuned to the group frequencies of five hundred and 
eight hundred cycles per second respectively, make 
only those impulses of these particular group fre- 
quencies audible in the respective telephones R, 
and R,. 


Radio Controlled Recorder 


N interesting radio circuit employing a mechanical 
vibrator as a recorder has ‘been devised by H. Pratt. 
The currents induced in radio receiving systems are 
ordinarily of too high a frequency to enable them to 
produce direct mechanical movements; but the tendency 
f radio during recent years has been ‘toward lower fre- 
lencies, so that at the present time, frequencies are be- 
employed for long distance communication which 
e sufficiently low to enable them to produce mechanical 
Otions directly. Radiotelegraphic stations have been in 
ontinuous operation for trans-Atlantic communication 
Or over ten months past, which have been regularly 
ploying radio frequency currents between 17,000 and 
0,000 cycles per second. This recorder is worked from 
urrents of such frequencies. 

‘Figure 1 shows a receiving circuit. The aerial tuning 
Aductance has its terminals connected to the input of a 
adio frequency amplifier and transferred through trans- 
Ormer 1, to an electrically tuned circuit containing a 
condenser and an electromagnet 2. Associated with this 
electromagnet is a mechanically tuned armature, 3, of 


f its magnetic poles may be acted upon by the electro- 
magnet. An alternating radio frequency current flowing 
1 the electromagnet produces a magnetic field at the 
of its core which is also alternating, thereby causing 
tions of the magnetically polarized, mechanically 
armature. These vibrations are made possible 


free to vibrate. The mechanical tune of the armature 
must be such that its vibrations will be in synchronism 
with the radio frequency current used. This mechanical 
vibration may be dampened by immersing the armature 
in a fluid, so that such vibration will not continue after 
the flow of radio frequency current in the electromagnet 
has ceased. If this armature is arranged for tracing an 
inked record upon a moving cylinder 4 advanced by 


Figure 1—Circuit employing a mechanical vibrator as. a recorder 
screw 5, the radio telegraphic signals may be recorded in 
a legible manner by means of a pen 6 from the groups 
of radio frequency currents generated in the system. 
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Construction of a Synchronous Rectifier 
By Thomas W. Benson 


VERY experimenter at one time 

or another has faced the prob- 
lem of constructing a rectifier for 
storage battery charging or other 
purposes where direct current is a 
necessity. The electrolytic rectifier 
is possibly the simplest to construct 
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lighting current. Hence the arma- 
ture simply sticks and buzzes in- 
stead of oscillating. However, 
should one be able to obtain a 
ringer tuned for a 60-cycle current 
a rectifer can be built without 
much trouble. 
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Constructional details and circuit d iagram of the synchronous rectifier 


though it rarely gives satisfaction 
except in the hands of’ an expert. 
The vibrating type of rectifier re- 
quires not a little experimental work 
to be performed before a satisfactory 
instrument can be built. Building 
a rectifier from a polarized ringer 
has been described from time to 
time, but it is rarely successful. The 
theory of how they operate looks 
well on paper but does not work out 
in practice because the armature of 
a polarized ringer is designed to 
operate or vibrate at a much lower 
frequency than the usual house 
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The rectifier to be described in 
this article is nothing more nor less 
than a synchronous motor fitted 
with a commutator to give direct 
currents. This type of rectifier is 
something new but presents no real 
constructional problems. 

By utilizing a continuous rotary 
motion we overcome the greatest 
trouble in building mechanical recti- 
fiers. Any rectifier using a vibra- 
tory motion, such as an armature 
oscillating in step with a 60-cycle 
current, is mechanically wrong. 
Since the moving part possesses 
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lanmuraror ~.. 


weight the factor of inertia 1 
creases rapidly with the speed « 
the armature. Considering that th 
armature of a vibrating rectifier o 
60-cycle current has to make on 
complete cycle in 1-60th of a secon 
or change its direction of movemer 
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7,200 times per minute, the difficult) 
ot building a vibrating rectifier wi 
be realized. However, by using 
rotary motion we are able to tak 
advantage of any inertia present t 
give a steadier actiom of the deyic'| 
and by arranging a simple commut 
tor to make properly timed connec 
tions to the A. C. source, we at 
able to draw a unidirectional cu’ 
Feng: a 
The dimensions as well as coi 
structional details are given in th) 
illustrations. The only part the 
offers any difficulty to the constru( 


tor is the rotor. 


a 
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This is preferably 
turned from some close grained 
wood to the dimensions shown, but 


it can be cut with ‘a coping saw 


and built up to the proper thickness. 


The width of the rotor will be de- 


termined by the length of the field 


magnets. 


To reduce the work a 


pair of 1,000-ohm ringer magnets 


can be used and after obtaining them 


the rotor can be made up. 


The face of the rotor is laid off 


into eight equal parts and slots cut 


to take the steel bars forming the 


poles of the rotor. Before inserting 
in the slots the bars are strongly 
magnetized. After coating with a 
good grade of glue the bars can be 
slipped into place and firmly held 
there by a few turns of copper wire 
wound in slots filed in the face of 
the rotor as shown. The ends of 
the bars should come flush with the 
ends of the rotor. 


A three-eighth inch hole is drilled 


in the exact center of the rotor to 


glue. 


take a brass tube. This tube should 
be a snug fit and held in place with 
The tube extends a half-inch 


at one end of the rotor to form a 


contact ring, as will be understood 


~ later. 


The commutator is made by tak- 


‘ing a disc of copper and laying off 


the holes for fastening to the rotor. 


After drilling and countersinking 
the holes, the copper disc is at- 


tached to the rotor, in the position 


it is to occupy, with a small flat 
head brass screw. Now with a 


scriber and straight edge mark off 
where the segments are to be cut, 
allowing one-quarter inch between 


each segment. Mark each segment 
and the corresponding part of the 
rotor, remove the disc and cut the 
segments apart. This method se- 
cures proper alignment of the seg- 


ments when replaced, in spite of 


any slight inaccuracies in the loca- 
tion of the screw holes. 


} 
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The other end of the rotor is fit- 


_ted with a slip ring cut from copper 


sheeting and attached with four 
screws as shown. Alternate bars of 
the commutator are banded togeth- 


er with copper wire securely sol- 
dered to each segment. 


One band 


to support the rotor. 
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rotor, the other to the slip ring on 
the opposite end. 

A steel shaft should be obtained 
It should fit 
snugly into the tube and still permit 
the rotor to turn easily. Grinding 
in with a little-fine emery and care- 
fully removing all traces of the em- 
ery afterwards will assure a good 
fit. A little vaseline on the shaft 
will serve as a lubricant. The rotor 
should then be balanced by support- 
ing it by the shaft on two parallel 
straight edges and turning it to va- 
rious positions. Should one side 
turn to the bottom, add solder to 
one of the top band connections or 
remove a small amount of wood on 
the heavy side. This operation 
should be repeated until the rotor 
wall remain in any position. The 
rotor can then be mounted on the 
base by means of brass uprights. 

The brush holders permit of va- 
ried treatment, possibly the sim- 
plest form being shown. A strip 
of fibre, drilled to pass the shaft, 
supports the brushes cut from 
spring brass, the tension on the 
brushes being varied by means of 
a small machine screw. Flexible 
leads are soldered to the brushes 
and connected to terminals on the 
base. The brush holder is clamped 
in any desired position by means of 
a screw tapped into the upright. At 
the opposite end of the rotor are 
provided two brushes, one pressing 
against the slip ring, the other bear- 
ing on the brass tube. 

It remains now to mount the field 
magnets. As previously mentioned, 
two ringer magnets are used, fitting 
them with pole pieces that extend 
one-half inch over the edge of the 
rotor. The magnets are clamped to 
the base by. two brass strips, con- 
nections from the magnets being 
made to two terminals on the base. 
It is important that the poles on 
the same side of the rotor are of 
the same polarity at any instant. 


The diagram of connections is 
shown in figure 5. Although a lamp 
bank is used to control the current 
it is advisable to use a step-down 
transformer having a_ secondary 
voltage of 12 or 18 volts. With the 
lower voltage it is best to connect 


is connected to the tube through thethe field magnets in parallel. 
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The device is now ready for use. 
Adjust the brushes by first turning 
the rotor till a rotor magnet lies 
directly between the poles of the 
field magnets, then swing the 
brusheg till they lie between seg- 
ments. Clamp the brushes in this 
position by means of the clamping 
screw. Connect the device to the 
A. C. supply by closing the switch 
and spinning the rotor by hand in 
the direction of the arrow or away 
from the brushes. If properly wired 
the rotor will rapidly pick up and 
fall in step with the A. C. pulsa- 
tions and run synchronously? at a 
speed of 900 R.P.M. on 60-cycle cur- 
rent. Now test the D.C. terminals 
for polarity and mark them. Then 
give the device a light load by 
means of a resistance or lamp bank. 
gradually increasing the load and 
watching the brushes for sparking. 
Any sparking can be remedied by 
shifting the brushes slightly so the 
make and break will occur at the 
zero point in the cycle. 


The instrument as shown will op- 
erate nicely up to ten amperes, 
where sparking and heating will be- 
come troublesome. By carefully ad- 
justing the brushes and making sure 
that they contact properly on the 
commutator, the device will work 
very efficiently. The rotor is not self 
starting and must be mechanically 
started into motion. A slight spin 
with the finger is sufficient for it to 
“pick up the cycle,” and it will then 
continue to operate until switched off, 


Always be sure to get the rotor 
up to speed before closing the 
switch to the D.C. apparatus. This 
usually takes but a few seconds with 
a free running rotor, the tone given 
by the rotor being an easy method 
of judging the speed after a little 
practice. 


This rectifier will operate in any 
position and requires but an occa- 
sional cleaning and oiling. If 
mounted on felt pads or blocks of 
art gum it will operate silently. 
The simplicity and high efficiency 
of this device ought to recommend 
it to every experimenter as the true 
solution of the problem of obtain- 
ing direct current for experimental 
purposes. 


An Intermediate Wave Receiver 


THE design of a receiver which 


will be efficient on amateur 
wave lengths and yet include in its 
Tange the longer wave-lengths (up 
to and including “time’) is an old 
ae Some experimenters, in 
attempt to adapt their instru- 
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ments for the reception of longer 
waves, load up the primary and sec- 
ondary circuits. Such a scheme en- 
tails considerable loss of efficiency 
through the addition of switching 
mechanisms, and the results ob- 
tained are generally disappointing. 


In the type CR-5, by the use of 
bank-wound inductance, a high ratio 
of inductance to capacity is main- 
tained throughout the entire range, 
and the distribution of the units is 
such that the tube coupling in- 
creases automatically with the 
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wavelength—thus making the re- 
generative action smooth and even- 
ly distributed on all wavelengths. 

Figure 1 shows a front view of 
the receiver. It will be noted that 
considerable thought has been given 
to balance, and general appearance, 
yet each unit is placed in the best 
position for efficient operation. A\I- 
though a comparatively small out- 
fit, the CR-5 is a complete receiver. 
To put it into operation all that is 
necessary is an antenna ground sys- 
tem, a vacuum tube, phones, and 
the usual “A” and “B” batteries. 
In operation, it is the last word in 
simplicity. There are but two con- 
trols to adjust, namely wavelength 
and amplification. The switch in 
the centre of the panel, used in con- 
junction with the condenser dial to 
the left controls the wavelength. 
‘The dial to the right is for the con- 
trol of regeneration or amplification 
of signals. All knobs, binding 
posts, and dials are of the recent 
Grebe design, calculated to insure 
positive and easy adjustments. The 
switch in the centre has two contact 
arms, the purpose of which is the 
elimination of dead-end losses. In 
the upper right hand corner of the 
bakelite-dilecto panel is located the 
vacuum tube socket, and directly 
beneath it the rheostat for controlling 
the filament current. 


Figure 2 shows the interior of 
the receiver. The elements are all 
carefully and rigidly secured to the 
main panel. To the left will be noted 
the tube socket base, on which 
is also mounted the grid and by- 
pass condensers. To the right is 


mounted the tuning variable con- 
unit, 


The inductance 


denser. 


Figures 1 and 2—Front and interior views of the receiver 


mounted in the centre, is quite 
novel, consisting as it does of a 
standard rectangular variometer and 
bank wound inductance. This in- 
ductance is a three-bank winding of 
20/38 litz. It is securely fastened 
to the stator block and is a con- 
tinuation of the stator winding. 
The rotor of the variometer serves 
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as a tickler coil and on account of 


its position with relation to the sta- | 


tor, allows an even _ feed-back 
throughout the entire range of wave- 
lengths.. On the lower or amateur 
wavelengths the rotor is so de- 
signed that it serves as pure plate 
inductance, and by reason of the 
adjacent windings its action is simi- 
lar to that of a plate variometer. 
The point of maximum regenera- 
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Figure 3—Wiring diagram of the receiver ; tl 


tion on the lower range takes place 
when the rotor is at right angles to 
the stator winding, thereby eliminat- 
ing wave-length changes when re- 
generation is obtained. As the 
wave-length is increased, the mu- 
tual inductance between the fixed 
and movable coil is automatically 
increased, thereby .permitting high 
amplification over the entire range. 
The elements are all connected with 
heavy bus wire and flexible stranded 
pig tails eliminate all bearing con- 
tacts. 

Figure 3 shows the wiring dia- 
gram. C represents the tubing con- 
denser, L the variometer section of 
the inductance, L, the bank wound 
Section, 2, ‘themickler ‘coil.’ “C34s a 


grid condenser and C, the by-pass 
condenser. The normal wave- 
length range of this receiver is ob- 
tained with an antenna of .0004 mfd., 
but it will function satisfactorily 
with antennae of larger or smaller 
capacity. Very excellent results 
were obtained with an antenna con- 
sisting ot two wires 25 feet high 


and 40 feet long, and the receiver 
also was efficient when used with a 
single wire antenna, 30 feet high 
and 100 feet long. The CR-5 is ad-— 
mirably adapted to loop reception— 
the loop being connected to the ter- | 
minals marked “Ant.” and “Gnd.” | 
With the addition of a loading coil — 
in the antenna circuit, this receiv 
may be made to respond to wave. 
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The operation of tuning with this | 
receiver is extremely simple. The 
switch marked inductance is set on | 
one of the contacts—assume contact 
No. 1, the condenser dial is then ro- 
tated until the signal is heard, and | 
when the correct setting for maxi- 
mum strength is found, the dial 
marked “tickler” is rotated to a| 
point where maximum amplification | 
is secured.\ In tuning for C. W.| 
stations it is better to reverse this 
order, ie. rotate the “tickler” to 
about 80 and starting at a setting | 
of about 80 on the condenser rotate 
the dial until the CW note is heard, 
and then decrease the “tickler” until 
maximum signal strength is ob- 


tained. It is to be noted that dis- 


i 
| 
f| 
| 


tant stations will often be inaudible 
until amplified, so a better methoc| 
of tuning in spark stations is to ro. 
tate both dials simultaneously, keep: 
ing the “tickler” well in advance 0: 
the “condenser.” Using this meth) 
od, signals will be picked up bu| 
with the tone distorted, which is over! 
come by adjusting the tickler dial. | 
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tubes in all and decided to use 2 as 
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Delegates and visitors attending the second annual convention and banquet of the Third Amateur Radio District at Turngemeinde 


Hall, Philadelphia 


Continuous Wave [Transmitter 


N building a continuous wave trans- 

mitter one must consider carefully 
the various types of generators pos- 
sible for his set and choose the one 
which will give satisfactory results. 
The matter is quite an expensive one 
at best. The consideration of ex- 
pense and results desired led to the 
choice of a vaccum tube generator. 


Hei 
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There were three possible means of 
radio frequency generation which I 


‘had to consider, arc, radio frequency 
sparks, and vacuum tubes. 
was ruled out on account of difficulty 


The arc 


and instability of operation on the low 
wave lengths. The radio-frequency 
spark, either timed or multi-spark, is 
not very much in use by amateurs, be- 


cause to secure really good results re- 


quires very high grade mechanical 
construction of the spark generator. 
This left the vacuum tube system, 
which was satisfactory. 

Intending to use the set ultimately 
for telephone, and having No. D. C. 
generator, I had to use recited AIG. 
I had 5 Moorehead 
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rectifiers, 3 in parallel for telegraphic 
transmission, and these 3 arranged 2 
in parallel and one as modulator for 
telephony. I had used three element 
valves as rectifiers before by connect- 
ing the grid to one end of the filament, 
and the operation as rectifier was very 
satisfactory. 

The rectifying circuit which I used 
is shown in the first figure. The trans- 


Lees 


The transformer design was chosen 
essentially to economize in space, ma- 
terial and labor. Therefore instead of 
making two transformers having two 
cores, as is usually done to supply 
plate voltage, rectifier and oscillator 
filament voltages, one ‘transformer 
with all the windings was made. This 
saved considerable iron and also saved 
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figure 4 


Constructional details of the transformer 


former design will be explained later 
in detail. As seen from the diagram, 
the low-tension secondary S, lights 
the rectifier bulb filaments. S, lights 
the oscillator and modulator bulb fila- 
ments, and high tension secondary 
supplies the plate voltage. The 
smoothing out circuit is a standard 
one originally described by Hull in 
which C, and C, were condensers of 
14 microfarad each. These condensers 
easily stood a voltage of 750 volts. 
For the inductance L, which should 
be very high, I revived an old Mesco 
Y4-inch spark coil and used the 
secondary for the inductance with the 
primary open. This circuit gave very 
satisfactory results, the hum of the 
60 cycles being practically negligible. 


Figure 6 


copper since only one primary had to 
be wound. A combination shell and 
core transformer was designed, hav- 
ing one primary, two low tension 
secondaries for the filaments and one 
high tension secondary for the plate 
voltage. It is absolutely necessary to 
have two separate lighting sources 
well insulated from each other, for 
the filaments, for if the same source 
is used the oscillator plate potential 
will be shortened to ground. 

The details of the transformer are 
as follows: Silicon steel, number 29 
gauge was used for the core. Double 
cotton covered wire was used on all 
the coils. Thethree legs were wound 
first with the three low tension wind- 
ings, the primary on the center leg, 
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the two low tension secondaries on the 
outside legs. Between the core and 
each winding there was one layer of 
linen tape binding the steel sheets to- 
gether and one layer of oak tag paper 
for insulation. The high tension sec- 
ondary was wound over the primary, 
there being two layers of oak tag 
paper between primary and secondary. 
The dimensions of the transformer are 
shown in figure 2, the sheets being 
stacked up one inch high. The 
primary consisted of r10 turns of No. 
18 D.C.C. wire the thigh tension sec- 
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Figure / 
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Figure 3a 


Wiring diagrams of various hookups for C. W. transmission 


ondary having 880 turns of No. 26 
D.C.C. wire. Making a transforma- 
tion ratio of 8.0, giving a voltage of 
about 880 volts for the secondary, or 
since one-half this is used .for the 
plate, a voltage of 440 volts for 
the oscillator. Allowing for voltage 
fluctuations and voltage drops the 
voltage across the oscillator bulbs was 
about 400. The primary was wound 
in two layers, 55 turns each, and the 
secondary was wound in 6 layers. 
The low tension secondaries were both 
wound with 12 turns of No. 12 
D.C.C. This gave a low tension volt- 
age of 12 volts for the filaments, al- 
lowing sufficient leeway for variations 
and for the filament resistances. Taps 
were brought out at the center of each 
of the secondaries as required. 
‘Figure 3 is a simplified wiring dia- 
gram of the radio hook-up when in the 
C.W. telegraph position. The three 
tubes are used in parallel and with 400 
volts on the plate and about 0.8 am- 
pere per filament, the radiation was 
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I ampere in the antenna. 
is the regular feed-back type, induc- 
tively coupled to the antenna. For 
coils I used two flat copper strip 
spirals which I had, mounted so that 
the angular separation between the 


coils could be varied, in this way con-. 


trolling the coupling between antenna 
and plate. One coil had 16 turns, the 
other had 28 turns. The coils were 
made of Y-inch copper strip, about 
1/32-inch thick, The pitch of the 
smaller coil was %4-inch, that of the 
larger about 4%-inch. Figure 4 shows 


7o osc/l/afor 


Rectifiers, 


Oscillaror + 
4il lighting 


Stromberg - Carlson 
rnicrophorie ~. 


~ Microphone 
+ ~ frarnsformer 
400V 


the dimensions of the dilecto board on 
which they were mounted. It was 
necessary to use the larger coil in the 
plate-grid circuit, in order that the 
proper transformation ratio could be 
obtained for oscillations. The smaller 
coil in the plate-grid circuit would not 
allow enough plate and grid voltage 
to induce oscillations. Cp» is a moulded 
Murdock condenser of 0.001 mfd. ca- 
pacity, Co is a variable condenser ad- 
justed to about 0.0007 mfd. GL is the 
erid leak, a wire resistance about I0,- 
ooo ohms resistance. RF is a radio 
frequency choke coil. 

In order to get the maximum out- 
put from this set, I found it necessary 
to fix the antenna loading coil first 
to give the working wave length. 
Then the plate grid taps had to be 
adjusted properly to get maximum 
output. For a given wave length there 
is a best adjustment for plate and grid 
inductances and antenna coupling. 
This adjustment is only found by ex- 
perimenting and once found it is ad- 


The circuit 


trarisfor/mer 


Telegraph 
Change over switch 


visable to keep it fixed, As seen in- 
figure 4 the telegraph key is in series 
with the grid leak. When the key is 
pressed the leak circuit is closed, 
which allows the negative charge of 
leak off the grid, and the circuit oscil-— 
lates. When, the key is not pressed 
the grid leak, circuit is open, the high | 
negative charge on the grid is unable | 
to leak off, resulting in very small | 
plate current, and the circuit does not | 
oscillate. “Thus when the key is not. 
pressed very little energy is consumed | 
by the tube. At first I wanted to | 
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place the key in the primary of the 
transformer, but this would mean) 
throwing on and off the filament cur-) 
rents which is undesirable and further- 
more it would not work well because 
it takes time for the filaments to reach 
full brilliancy, and the oscillations 
would not follow the key signals. The 
key in the grid circuit gave excellent) 
results. a] 

For telephony I used the Heising) 
system of modulation. Now this sys-| 
tem requires an extra tube as modu- 
lator, and as stated at the start, one, 
of the oscillator tubes was used for) 
this purpose. The method by which 
this was accomplished is shown in| 
figure 5. A two-pole switch was 
used and when thrown to the right all) 
three tubes were connected in parallel) 
for telegraphy, when thrown to the 
left one oscillator tube was discon- 
nected from the three, and automatic-| 
ally connected in as modulator. A low 
frequency choke coil, Le was used in) 
the modulator plate circuit, it havi 
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an inductance of about 4 _ henries 
roughly. A low resistance Stromberg 
Carlson microphone was used in series 
with about two or three dry cells. I 
had to make my own microphone 
transformer, and tried various ratios 
in winding and found a ratio of about 
10 to I gave very good results. Figure 
6 shows the construction of this coil. 
There were 180 turns of No. 20 D.C.C. 
in the primary, and 1800 turns No. 36 
silk covered wire in the secondary. 
The iron core consists of iron wires 
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stacked together to give a diameter of 
about 34-inch, . 

Best results were obtained when the 
modulator grid was set at a fairly 
definite negative potential, from Io to 
15 volts. Lower negative potentials 
resulted in considerable distortion of 
speech, although fairly loud, and 
higher negative potentials seemed to 
reduce the percentage of modulation as 
measured by loudness of signal. The 
telephone operation would have been 
very much better if I had had two 
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tubes as modulators instead of one. 
For this system requires as many 
modulating tubes as oscillating tubes, 
and one tube as modulator cannot 
handle completely the output of two 
oscillators, which accounts for the low 
percentage of modulation. 

Tone transmission was not used on 
this set, but there is no reason why a 
buzzer could not be substituted for 
the microphone, and modulation at 
audio frequency say 800 cycles, could 


be easily obtained. 


Amateur C. W. Transmission 


NDAMPED wave transmission is 
steadily being adopted more and 
more by amateurs, not only because of 
the numerous advantages derived in 
transmission, but also because it lends 
itself readily to beat reception. And 
from the point of view of the ama- 
teur the vacuum tube is the most 
desirable type of radio frequency gen- 
erator to use because of the reliability 
of the oscillations thus produced, and 
also because vacuum tubes are easily 
available for amateurs. 
Considerable progress has_ been 
made in the development of the theory 
and practice of vacuum tubes from a 
commercial standpoint, but relatively 
speaking it is still in its early stages, 
especially from the amateurs point of 
view. Consequently it is desirable for 
amateurs of limited experience with 
vacuum tube circuits to utilize exist- 
ing circuits and obtain all possible 
help from reliable sources. 
It was with this consideration in 
mind that I designed my own little 
radiophone set described in this arti- 
cle. For my first set I decided to use 
a simple circuit which had been de- 
veloped for Moorehead tubes ‘by the 
Research Department of the Marconi 
Wireless Telegraph _Company of 
America. The wiring diagram of this 
set is shown in the attached diagram. 
I have two tubes working in parallel 
as oscillators, the plate voltage sup- 
plied by the D.C. generator being 350 
volts. The filaments are supplied by a 
6-volt storage battery, the current per 
filament being about 0.75 to 0.8 am- 
peres. The terminals of the generator 
are shunted by a high capacity of 
about 1 microfarad, which is effective 
in eliminating entirely the noises due 
to the commutator ripple. 
__ From an examination of the circuit 
| the set is simplicity itself. (Cua is the 
_ antenna series condenser, and Co is the 
grid condenser both being approxi- 
mately 0.0003 microfarad. Since 
they are in a transmitting set where 
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the voltages are considerably higher 
than in receiving sets it is preferable 
that they be mica condensers. Lack- 
ing mica condensers I used variable 
air condensers with large spacing be- 
tween the plates, so that there was no 
danger of any sparking over. R is a 
wire resistance grid leak of 10,000 
ohms. La-Lp is the plate to antenna 
transformer, which has the object of 
tuning the antenna. to the desired 
wave length and also of fitting the 
antenna to the tube. That is, it is 
found that in such circuits the load 
circuit resistance must bear a definite 
relationship to the tube resistance in 
order to obtain the maximum output. 
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This is obtained by varying the coup- 
ling between antenna and plate. The 
antenna is tuned and adjusted to work 
on the required wave length and then 
the coupling is varied to give the 
maximum antenna current. 

The coils La and Lp are both cyl- 
indrical and wound on dilecto tubes 
about 5 inches in diameter. They may 
be either concentric and slide within 
one another, or they may lie one 
alongside the other, in which case the 
coupling is varied by altering the dis- 
tance between the two coils. La has 
25 turns of No. 18 D.C.C., and Lo 
has about 4o turns of the same size 
wire. Taps at every two turns are 
brought out on the antenna coil for 


tuning purposes. It will be found 
that the entire 40 turns on the plate 
coil can be effectively used, the im- 
portant adjustment here being the 
coupling. 

The telephone arrangement is of the 
simplest type shown. The microphone 
M, which is of the-usual low resist- 
ance variety, is placed in the earth 
lead of the antenna, and is shunted by 
a very small inductance, Lm—a few 
turns of copper wire on a small dia- 
meter tube. This shunt serves the 
purpose of deflecting a portion of the 
antenna current, since it is not neces- 
sary to have all of it pass through 
the microphone for modulation. 
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Figure 1—Cirecuit diagram for C. W. 

fransmission 

To enable the set to be used for 
telegraphy as well as telephony, and 
facilitate changing from telegraphy to 
telephony without trouble, a D.P.D.T. 
switch is used as shown in the dia- 
gram. When thrown to the left the 
key is in the earth lead and the set 
can be used for telegraphy. When 
thrown to the right the microphone is 
in circuit and is ready for telephony. 

With my two tubes I have been able 
to get about 0.6 amperes in the antenna 
when telegraphing. My antenna has 
a capacity of about 0.0004 microfarad 
and a resistance of 12 ohms. This 
gives a good telegraphic range of over 
35 to 40 miles. With telephone the 
antenna current is somewhat lower, 
due to the added resistance of the 
microphone and the telephonic range 
was at least 15 to 20 miles. 
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Amateur C. W. and Telephone Transmission 


*T°HE amateur is easily confused 
_~ when he goes through the mass 
of complex circuits and hook-ups used 
with vacuum tube oscillators. It is 
no simple matter choosing a circuit 
for his set, especially considering the 


WV 


By J. Greenfield 
Third Prize $3.00 


oscillating circuit the telephone trans- 
former secondary shunted by a .ooI 
microfarad condenser is used. The 
secondary of the telephone trans- 
former is wound with extremely fine 
wire and has a D.C. resistance of sev- 
eral thousand ohms which acts as a 


OO! MF 


ox 


OOO OOOH OO 


Key 


| 


NEENENING! 


very good leak. Use of the telephone 
Generator 


(im an 


0.1 MF 


V7, 
OQ. 


400V 


Microphone 


‘igure i—Circuit diagram for C.W. transmission 
= 


apparatus required in complicated 
tube circuits. 

This was my predicament and I 
chad to choose.a cireuit having the least 
number of elements in it, as my ap- 
paratus is very limited in quantity. 
‘Furthermore I did not want a set 
where there were a large number of 
condensers, coils, and other things to 
adjust. These considerations necessi- 
tated my experimenting a bit and 
working out, with the help of exist- 
ing circuits, the simple working circuit 
‘herein described. It gives very ex- 
cellent results both for telegraph and 
telephone. 

There are two five-watt bulbs in 
‘my set with a plate voltage of 400 
volts D.C., the voltage being derived 
from a small motor-generator set. 
The generator terminals are shunted 
‘by a 0.1 microfarad condenser to re- 
duce commutator hum. The filaments 
each take 0.8 ampere and are sup- 
plied from a twelve-volt storage bat- 
tery. The two tubes are used in paral- 
lel both for telegraphy and telephony, 
‘both tubes acting as oscillators. 

The circuit finally selected is shown 
in figure 1. The oscillatory circuit is 
very simple, and consists of two 
coaxial, cylindrical coils one sliding 
within the other. Both coils are 
tapped at every three turns to permit 
of the necessary adjustments being 
made. The three taps, antenna, plate 
and grid, are varied, and also the coup- 
‘ling, until an adjustment is secured 
which gives the best output as meas- 
ured by the antenna ammeter ‘A’. For 
telegraph the key is placed in the nega- 
tive lead of the generator. 


For grid leak and condenser in the 


For telephony, grid modulation is 
used. This method, although not very 
satisfactory for high powers, is the 
simplest and the best for the low 
powers which amateurs use. It is as 
good as the plate modulation schemes 
and requires much less apparatus. 


A low resistance microphone is con- 
nected in series with the primary of 
the telephone transformer, the current 
being supplied by two dry cells in 
series. When the microphone is 
spoken into the voice currents in the 
primary induce high speech voltages 
in the secondary, which voltages are 
applied to the grid of the oscillator 
tubes. These audio frequency voltages 
are superimposed on the radio fre- 
quency grid voltages and in this way 
modulation of the radio frequency out- 
put is effected. 


Split spring plug end’ 


Figure 2 


Figure 2—Detailed views of the transformer 


transformer serves a double purpose. 


That is, the secondary of the speech 
transformer and the grid leak of the 
oscillator are combined in one unit. 


Prize Contest 


The subject for the new prize contest of our year-round series is: 
CAGE AERIALS AND COUNTERPOISE GROUNDS 


Closing date, May 1, 1921. 
Contestants are requested to submit articles at the earliest practical 


date. 


Prize Winning Articles Will Appear in the July Issue. 


The subject of antennas and ground connection is as old as radio. 
Why amateurs spend money and time on high grade apparatus and con- 


When the primary switch S is 
open the set'is ready for telegraphy, 
and, when it is closed it is ready for 
telephony. 


Announcement. 


nect tt to a poor earth lead and string antenna wires between chimneys, 
and expect to radiate energy is a mystery. It is in the class of thought 
that suggests using an aerial on a row boat. For the May issue we 
desire as prize articles, papers regarding cage aerials and counter poise 
grounds giving capacity, radiation, resistance, inductance and compara- 
ttve results as compared with the standard four wire aerials and water pipe 
earth connections. ; : 

_ , RIZE CONTEST CONDITIONS—Manuscripts on the subject announced abeve are 
judged by the Editors of THE WIRELESS AGE from the viewpoint of the ingeniousness of the 
idea presented, its practicability and general utility, originality, and clearness in the des 
cription. Literary ability is not needed, but neatness in manuscript and drawing is taken 
into account. Finished drawings are not required, sketches will do. The contest is 

to everybody. The closing date is given in the above announcement, Tur Winahese Ale 


will award the following prizes: First Prize, $10.00; Second Prize, $5.00; Third Prize, 
$3.00, in addition to the regular space rates paid for technical ae4olen: ‘ 


All manuscripts should be addressed to the Contest Editor of Tue Wrretess Ace i 
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Study Course of the Institute. 
vantage of it. 


‘A large number of trained men will be required 
for its operation and maintenance. 

A position at this station is the height of every 
operator’s ambition, for it means unlimited opportuni- 
ty to succeed and progress to higher, more responsible 
and better paying positions in the radio industry. 
So far as opportunity goes the successful future of 
these men is assured. 

How about you? 

Right now, today, radio offers you big opportuni- 
ties—if you are properly trained. Radio com- 
panies need trained executives, engineers, drafts- 
men, operators and mechanics. Hundreds of po- 
sitions in the ever-broadening field—from ship 
operator to general manager—are open to you, if 
you have the required training. 

The Radio Institute of America will give you 
this training, as it has to thousands of others. 
If you cannot come to the Institute, the instruc- 
tion will come to you—to your home. 


This new home course of radio training, which 


The Radio Institute of America has been an established and successful institution for over fifteen years. 
The year round average attendance in its classrooms is now 298 students per month. 
men, 95% of whom have successfully engaged in this new branch of science and industry. 


You, too, can be successful in this new field if 


Write for our booklet and further details—Now. 


EXPERIMENTERS’ WORLD 
IMU 


First View of the “Promised Land” 


That is what the professional operators call the New York Radio Central Station, on Long Island. . The picture 
shows the mast foundations going in. Soon the giant steel towers will rise high into the air. The new four-continent 
station is rapidly becoming a fact. When completed, this station will be the largest and most powerful radio station in 
the world. 
It will be equipped to work simultaneously with five other nations in widely separated and distant parts of the world, 
and will be epoch-making in the field of international communication. 


has been developed for the benefit of those who 
cannot attend the Institute personally, is the same: 
course used at the Institute. It includes every- 
thing from basic principles of electricity and 
magnetism, to actual operation of commercial 
radio equipment. It also includes the same text- 
books used in the Institute classes, as well as a 
buzzer set of greatly improved design, with a vari- 
able automatic transmitter, for code practice. 


The graduates of the Radio Institute of America 
enjoy a great and exclusive advantage in the close 
connection existing between the institute and the 
Radio Corporation of America, world’s largest 
radio manufacturing and commercial radio com- 
pany. 


Prominent executives in the radio field are former 
students of the Institute. The Radio Corporation 
employs thousands of men, in its executive 
departments, on ships and-at shore stations and 
in factories and laboratories. 
of these men are graduates of the Institute. 


you properly train yourself by means of the Home 
Radio offers an unlimited opportunity for future advancement—why not take ad- 


HOME STUDY DIVISION 


Radio Institute of America 


(formerly Marconi Institute) 


326 Broadway, New York 


When writing to advertisers please mention THH WIRHLESS AGE 


A large percentage: 


It has trained over 6,000 
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ELECTRIC TONE-A - PHONE 


Using the set as a C.W. transmitter 
both tubes put about 1 ampere in the 
antenna. This carried easily a dis- 
tance of 30 miles or more. With tele- 
phone of course the range is con- 
siderably reduced, due to difficulty in 
obtaining complete modulation and be- 
cause speech is more easily interfered 
with by atmospherics than the musical 
notes produced by the C.W. 

It is of interest to note the construc- 
tion of the antenna-plate transformer. 
This is shown in sketch form in figure 
2. The antenna coil is wound on a 
4-inch cardboard tube with 20 turns 
of bell wire, and the plate coil is 
wound on a 3% inch tube with 30 
turns of bell wire. A larger number 
of turns were required in the plate 
coil than in the antenna or grid coils, 
in order to get sufficient coupling and 
transformation to produce oscillations. 
Taps are brought out at every three 
turns. On the antenna coil they are 
brought out to a terminal ‘block run- 
ning across the top of the coil. On 
the plate coil they are brought out to 


Music Over Wire and 
Through the Air. 


=] This Phonograph Arm 
Complete with powerful 4- 
button Microphone, will send 
music from your station far 
stronger than any makeshift. 
It is direct and no sound or 
power is lost. Attaches to any 
phonograph without tools, and 
without removing regular arm. 


favorite phone circuit with the Tone-A-Phone. 


Send for Literature 


VITALIS HIMMER MFGR. 205 Sixth Ave., New York 


When you give a—Radiophone Concert—give it right. Use your 


one end of the coil. The terminals 

IRE] ESS TEI EC : RAPI LY are in the form of metallic lined 

sockets. The ends of the flexible con- 

CHAMBERS INSTITUTE. A High-grade School where Radiotelegraphy is taught in all ductors end in a spring plug. The 

its branches, beginning with the Code, and going straight through. -Theory taught by : “12 : 

Lectures, blackboard, and practical demonstrations of ‘Apparatus, both during the course outside coil 1S mounted on legs which 

YE oupictere and when completed. - A large Wireless Station, (8XiC) with Motor-generator are firmly clamped to the table by 
We spare no pains to make Our Students first-grade Commercial Operators, and give special wood screws. 

attention to backward students. Location very central. Convenient to both railroads, and The beauty of the circuit described 
all trolley lines. J as g 

We also carry a full line of all standard makes of Wireless Apparatus. Parts a specialty. 1S that it 1s simple, easy to handle and 

Call, ‘phone or write for particulars. it works. Just two coils are required 

to be adju - 

CHAMBERS INSTITUTE of WIRELESS TELEGRAPHY |‘ Pe adjusted, and once they are ad 

2046 Arch Street Philadelphia, Pa. } en 

There are no intermediary circuits or 

modulation amplifiers, or a variety of 


tuning condensers. This is an ideal 
circuit for one who wants results with 
a minimum of apparatus and labor. 


Type MW 
Adapted to any modern hook-up. Best appearing 
and highest type Vacuum Control Unit at the 
price in the market. 
Grained formica panel, Grid condenser and 
514"x634”, lettered in leak mounted in back 


white, graduated rheo- of panel and so wired 


stat dial, variable 5 
plate control. Tube that it can be adapted 


socket (standard 4 to any modern nook- 
pring). up. 


Elementary Radio Measurements 
By “Anon” 


I! is surprising that so many ama- 
teurs and even professionals in 
radio profess ignorance when asked 
about some of the simplest radio 
PRICE $10 measurements or formulas. This is — 


Parcel post prepaid in U.S.A. probably du " ‘ = 
WRITE for descriptive Booklet MW. Sent free on request. Immediate shipment. I ab y e tothe fact that a knowl 


THE MIDWEST RADIO CO., Dept. C. 3423 Dury Ave. CINCINNATI, 0. | C@8¢ of them is not absolutely es- 


sential in order to secure a govern- 
ment license. Nevertheless a brief 
consideration of the most important, 
and simplest will prove helpful im ‘ 


Vacuum Tube Control Unit 


Do you want to save a dollar on a six dollar | sae work. Bs Sees between the 
i Te voll, ampere an le onm 1s given in 
product? Write us and see how. : Ohm’s law, which states that 
We can supply for a short time only, 2-Filament E=IxR. 
Audiotrons at $5.00. Volts equals amperes times ohms. 
E E 
WHITALL ELECTRIC CO. and Nee 
42 MAIN STREET, WESTERLY, RHODE ISLAND 


The measurement of the-voltage of 
Galli Lettersz 212 AP a dynamo depends upon the strength 

of the field magnets and the number 
of revolutions per minute. 
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EVEREADY, os 
NGSTEN 


BE 
E Phare 


Specify No. 766, Eveready Wireless Station 
Battery. Standardized for use in the U. S. Navy 


Specify No. 763, Eveready Airplane Wireless 
Battery. Standardized for use in the U. S 
Signal Corps Aviation Section 


Here’s your power-plant! 


HE Eveready Vacuum Tube 
& Plate Battery was especially de- 
signed for radio outfits. It is packed 
tight with electrical energy that will 
send your message singing through 
space to the receptive antennae miles 
away. 
The Eveready is known every- 
where as the battery of endurance. 
It stays on the job till the last second. 


All the skill and experience of the 
Eveready engineers have been poured 
into this battery and sealed up. 


Once you know the power and en- 
durance of the Eveready Vacuum 
Tube Plate Battery, you will never 
But be sure 


Sold by lead- 


Name of 


be satisfied with less. 
you get the genuine. 

ing dealers everywhere. 
dealer in your locality on request. 


AMERICAN EVER READY WORKS 


of National Carbon Company, Inc. 
227 Thompson Avenue, Long Island City, New York 


Chicago 


Atlanta 


San Francisco 


Makers of Eveready Flashlights and Batteries, Storage Battertes, 
Miniature Mazda Lamps, Dry Batteries, and Meters 


EVEREADY 


VACUUM TUBE 


PLATE 


BYA TUT ER TE Ss 
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899 BOYLSTON ST. 
BOSTON, MASS. 


land, if not in the country? 


ent pace ? 


tion upon actual Federal Arc apparatus? 


be found all over the world! 
Day and Evening classes. 
free. Send for one. 
can give you, please command me. 
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DO YOU KNOW??? 


That the EASTERN RADIO INSTITUTE offers more undeniable advantages to 
those interested in studying Commercial Radio than any other school in New Eng- 


YOU KNOW that the EASTERN RADIO INSTITUTH is the OLDEST, 
LARGEST and BEST EQUIPPED radio and telegraph school in New England? To 
make this unmistakably clear we give the following facts: 


The EASTERN RADIO INSTITUTE was founded in 1913 and is 
now OVER SIX YEARS OLDER than ANY OTHER radio and 


telegraph school in New England. All schools starting before us 
are NO LONGER IN EXISTENCE! We are the pioneer school. 


DO YOU KNOW that the HASTERN RADIO INSTITUTE actually has HUN- 
DREDS of earnest and intelligent students now in attendance? 
DO YOU KNOW that we have given instruction at this date to over 4,000 differ- 


O YOU KNOW ‘that we have enrolled, graduated and placed more Commercial 
bh ecatore than ALL, OTHER SCHOOLS IN NEW ENGLAND COMBINED 
DO YOU KNOW that the HASTHRN RADIO INSTITUTE has THOUSANDS of 
dollars worth of valuable radio equipment in use for instruction purposes ? 
DO YOU KNOW that we have ALWAYS placed EVERY graduate in a good po- 
pions kept them employed and can GUARANTHE these positions? 
O YOU KNOW that our graduates may be found alll over the world as Chief 
Radin “officers, Teachers, Radio Inspectors, Engineers, Superintendents, etc.? 
DO YOU KNOW that we are the ONLY school in New England giving instruc- 


Certainly these facts must interest you. Besides it costs no more to take 
our course, thus availing yourself of our YHARS of RESULTS AND SUC- 
CESS. SUCCESSFUL graduates of the EASTERN RADIO INSTITUTE may 
Why not be one? 
Start any Monday. Our latest, illustrated prospectus is 
If there is any further information or assistance our organization 


PITTS, Director. 


SMALL ADS OF BIG INTEREST 


A Meeting Place for Buyers and Sellers 


Space in this department costs only 30c a line. 


“Stop! Look! and Think!’ ‘We guarantee you 
5 to 30 per cent discount on new standard 
radio receiving sets, radiophones and acces- 
sories. Well known regenerative sets. loud 
speakers and radiophones a sperialty. We sell 
at a close margin, but, our policy is smaller 
profits with a larger volume — of business. The 
new $45 Magnavox loud speakers at $39. ‘“‘Re- 
member us!’’ The Kehler Radio Laboratories, 
Dept. 6, Abilene, Kansas. 


AUTO MOTORS SUPPLIES: Buick, Michi- 
gan, Stoddard-Dayton, E. M. F., Cadillac, Over- 
land, Continental and Buda Motors. All types 
$50 each and up. Special High Tension Mag- 
netos 2 and 4 Cylinder, $9.50 each. Electric 
and Gas Head Lamps, Coils, Carburetors, Air 
Compressors, Generators, Starters, etc. Write 
for Catalog. Address, Motor Sales Dept, 8, 
West End, Pittsburgh, Pa. : 


WIRELESS—Panels 3/16” thick 214%4c square 
inch (Bakelite) based on even inches. Superior 
non-hydroscopic quick dry Insulating Varnish 
35c wide mouthed bottle patent top. Little 
postage please. Hitone amplifying trams- 
formers $5. Super “B” batteries with taps 
$i 50, same larger size $2.35. Radiotron bulbs 

$6.50 and $8.00. Novotoy Radio Shop, 
Sth Ave., Charlotte, N. C. 


PORTABLE BATTERY CHARGERS for 
Wireless operators, Car Owners, Garages, etc. 
Average recharge cost ten cents. Price fifteen 
dollars and up. Attaches to lamp _ socket. 
Operates unattended. Weight 10 lbs. Rotary 
Rectifiers for Battery Stations. Bul. 8. 
Harkleroad Company, 1240 First National 
Bank Building, Chicago, Il. 


When writing to advertisers please mention THE WIRELESS AGE 


Mininmum space 8 lines, 


Payable in advance. 


TELEGRAPHY (both Morse and Wireless) and 
Railway Accounting taught quickly. Tremen- 
dous demand. Big salaries. Great opportuni- 
ties. Oldest and largest school; established 46 
years. All expenses low—can earn large part. 
Catalog free. DODGEH’S INSTITUTE, N. St., 
Valparaiso, Indiana. 


HAWAIIAN AND GERMAN STATIONS 
READ WITH A SINGLE BULB. 

Are you satisfied with your receiving set? 
Would you like one that will receive 6,000 
miles? Would you like to build a simple one 
and quit experimenting? One using parts 
you already have and that will be the equal 
of any regardless of claims or price? If so 
get our simple diagram of a complete short 
and long wave receiver, 175 to 20,000 meters, 
with which we read Honolulu, California, 
South America, German, French and English 
stations, anid practically all the high powered 
foreign and domestic stations, with a single 
bulb. Amateurs as far West as New Mexico 
and numerous telephone and musical concerts 
come in good. 

Diagram and complete instructions, 
ing nothing to guess about: will be promptly 
mailed for fifty cents in coin or stamps. 


Virginia Novelty Co., Martinsburg, West Va. 


TWO GOOD BOOKS— Principles of Radio 
BEngineering (Lauer & Brown) Price $3.50. 
Artificial Electric Lines (Prof. A. HE. Ken- 
nelly) Price $4.00. Wireless Press, Inc., 326 
Broadway, New York. 
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The voltage of electro-chemical cells 
depends upon their method of con 
struction and its elements. 

The current strength, amperage, de- 
pends upon the amount of voltage and 
the resistance. 

The resistance of a circuit is, of 
course, dependent upon the material, 
size, and length of the current carry- — 
ing conductor. 

Capacity is that eect of a cir- 
cuit by which it stores up energy in 
electrostatic form. The unit of ca- 
pacity is the farad. 

For the measurement of capacity we > 
have the following formula: 

C=O—-E 

where C = capacity in farads. 

Q = quantity in coulombs. 
DE voltage. 

The capacity is equal to the quantity i 
in coulombs divided by the voltage. 

For finding the capacity of a> 
condenser, we have the following | 
formula: | 
C = Ka + 36 x 3.1416 x 100,000 x T. 

where C = capacity in mfds. 

KK = dielectric constant. 

\A = area in cms. | 

T = thickness of dielectric in- 
cms, | 

For practical calculations we use the | 
term microfarad, which is a millionth | 
part of a farad. Mfds. is the abbre-_ 
viation. 

In electrical calculations we use. 
the “watt” to denote the rate of doing | 
work, or the power of doing the work, 
A “kilowatt” is a thousand watts. 
One horsepower is equal to more than | 
two-thirds of a kilowatt, or to bef, 
exact it is equal to seven hundred and | 
forty-six watts. 

Inductance may be defined as that | 
property of a circuit by which energy | 
is stored up in electromagnetic form. 

It will. be seen that capacity is the | 
property that deals with energy in the, 
electrostatic form, while inductance. 
has to do with energy in the electro- 
magnetic form. | 

The “henry” is the unit of induct-§, 
ance, | 

Like the farad, the henry is too 
large a unit to be used in any prac- 
tical work, so we have the centimeter 
which is equal to one billionth of a 
henry; the microhenry, which is equal} 
to one millionth of a henry; the mili- 
henry which is equal to one thousandth 
of a henry. 

In damped wave transmitters we en 
counter very high frequencies, except 
in the key and charging circuits, 
where the frequency varies between 
sixty and five hundred cycles. ; 

In regard to frequency we have twe 
kinds of currents, the radio frequency 
currents, and the audio frequency 
currents. Those currents whose fre: 
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Mail Order 


Service 


The Continental Store in 
New York has long been 
famous as the fairest, 
pleasantest, and quickest 
place to buy radio goods 
in the city. 
The Continental Mail 
Order Dep’t, is now be- 
coming even more noted, 
throughout the United 
States, for these same 
reasons. 
Let Continental Service 
serve you,—order direct 
from this advertisement, 
| and expect: 
Accuracy, Speed, 
Courtesy 


Cow. 
Apparatus 


| WE ARE making a spec- 
ed 


ialty of everything need- 

for continuous wave 
transmission. If there is any 
item omitted from this Jist, 
write us for it. 


| Cc. W. Inductances 
! No. 181 Tuska C.W, In- 
ductance ........ Bie kip a0 
No. 181 Tuska C.W. In- 
ductance, unassembed 5.00 
No. 182 Tuska C.W. In- 
CGiC CANCE Aa Rio citys tenons 10:00 
| No. 182 Tuska C.W. In- 
| __ductance, unassembled 7.50 
| No. 183 Tuska C.W. In- 
UICTANICO? 2. att cdiel eos 12.50 
| No, 183 Tuska C.W. In- 
ductance unassembled 10.00 
Choke Coils 


} 
| 
| Acme 1% Henry, 500, 
M. A. Single Coil... 6.00 
| Aeme 1% Henry, 500, 
| .M.A. Double Coil.... 8.00 
/Acme 1144 Henry, 150, 
|, M. A. Single Coil.... 4.00 
| Acme 14% Henry, 150, 
M. A. Double Coil... 6.00 
)G. E. Co. ZRX 8 Henry 
150 M. A. Single Coil 3.75 
Telephone Transmitters 
Sterling Microphone ... $2.50 


| Resistances (\Ward-Leonard) 
\Ward Leonard Resist- 
| ance, 5000 ohms..... $1.70 
| Ward Leonard  Resist- 
| anee, 10000 ohms.... 2.95 
‘Ward Leonard  Resis- 

ance 1500 ohms..... 1.50 


ance, 12000 ohms.... 3.50 

‘Lavite Resistance 48000 
ohms for Radio fre- ¢ 
quency amplifiers 3.00 
Modulation Transformers 

Acme A-3 unmounted 


NIIN 


PUBLISHED EVERY MONTH 


—_— SE eee 


EXPERIMENTERS’ WORLD 


IN. WIRELESS 


Model 301 0-100 Milli- 


amperes flush ....... $8.50 
Model 301 0-300 Mili- 4 
amperes flush. ...... 5) 
Model 301 0-500 Milli- 
amperes flush ...... 8.50 
Model 301 0-800 Milli- 
amuperes flush ...... 8.50 


Meters (Hot Wire) 
No. 127 Gen. Radio flush 


OFIPcAIMp ds. Behera eens ae V5 
No. 127 Gen: Radio flush 

0-3 SAD) 4... 1 MAtroe. He 7.75 
No. 127 Gen. Radio flush 

DE OPA Faia lel a svctene ees 1.05 
No. 127 Gen. Radio flush 

0-5, Amp Bia. « 2c. Aes 7.75 

Rheostats 

214 Gen. Radio front or 

back mounted ..... 2.50 
Paragon Rheo, front or 

back mounted ...... 1.75 


Mesco Porcelain base .. 1.40 
Buzzers for Buzzer Modulation 


Century 168 Buzzer.... 2.50 

Mesco No. 55 Buzzer .. 2.50 

Mesco 251 Buzzer...... 95 

HIGH FREQUENCY 
CHOKE COILS ..... 1.50 

Electrodyne 
consists of 500 V 
Transformer and 2 
rectifying vacuum 
tubes all mounted 
ready for use. 

No. 25 R. T. Rectifier, 


less tubes ....... .- .$35.00 
No. 25 V. T. Vacuum 

tnbeveachys : 5. Face 7.00 
TRANSMITING TUBES 7.50 
Gen. _ Radio Drum 


Nwiteh!” 94.4... aaaenes 
Jewell Meters 


Model 33 0-1 flush..... $6.50 
0-3 flush ....... 6.50 
@-5. flush’... 38s. 6.50 
0-50 Volts flush.. 6.50 
0-500 Volts flush 15.00 
0-50 Mil Amp.. 6.50 
0-100 Mil Amp.. 6.50 
0-300 Mil Amp.. 6.50 
0-500 Mil Amp.. 6.50 


Jewell Thermo Ammeters 
; Am 


6.50 


5 Di gitere res $18.00 
0-3 Amp .. - 18.00 
Ob [Amp te 18.00 
0-10: Amp non 18.00 
Transformers (For C.W. 
Work) 
Acme, 200 Watt, mount- 
(0 MCLANE: Dh niaae HG. 6 ose NITY) 
Acme 200 Watt, un- 
mounted esa) at atiaNests ARE 16.00 


50 Watt, wun- 
mounted Sie... o wey 2.00 


. Motor Generators 


International 500 V 100 
Watt AC Drivesing .: $99.00 
International 500 V 100 
Watt DC Drive 
Electric 


Condensers 


WH 21.A A 2M F D 
tested at 100 volts, 
CA CIUBS ts. 5 Fito Cee ee $2.50 
Dubilier 25 M FD 
Mica Condenser, test- 
ed at 188 Volts...... 6.00 
Dubilier .0005 Grid Con- 
denser for transmit- 
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NEWS 


AGE BY CONTINENTAL RADIO AND ELECTRIC CORPORATION 


TRANSMITTING TUBES 
RADIOTRON UV-200 


PARAGON R.A. Ten 
Amplifying Short Wave 


Regenerative Receiving Set. 
We can fill your order for 


one of these genuine Para- 
“The 


gons by return mail. 
weaker the signal, the strong- 


er the amplification.” Wave 
length 160 to 1000 meters. 
Amplification 100 times. Two 
year guarantee. 

Price, Eighty-five Dollars, 


Telephones 


OHMS Tw... Share: shouts . $4.50 
No. 55 Murdock 3,000 

OLUIIG allsvorereviani'smaereman gb 5.50 
Brandes ‘Superior’ 

2000 ohms .......... 8.00 
Brandes ‘Trans-Atlan- 

tic” 2800 ohms...... 12.00 
Brandes “Navy ‘Type’ 

200 ohm 8) 2 aioe els as 14.00 


Baldwins Type C Navy 
STANGER TO van .45 3 batches 16.50 
Badwins Type I) Su- 
per Sensitive ...... 20.00 
Century 2200 ohms 
(Govt. Standard) - 12.50 
Century 3200 ohms 
(Govt. Standard) ... 14.00 
Brown 4000 ohms im- 
ported super-sensitive- 
double armature .... 20.00 
Transformers (Acme new type) 
Acme 250 Watt, mounted 16.00 
Acme 250 Watt, un- 


Radio Corporation brings out new 
5-watt power tube. Continental has 
big supply of first shipment. 


These new Radiotrons are produced in 
the great lamp works of the General 
Electric Company. They are of an im- 
proved type, specially designed for long 
operating life. We have a generous sup- 
ply of these wonderful new tubes, and 
can supply you with all the necessary 
equipment 
transmitting station. 


for a first class CG. W. 


MODEL UV 202 


5 watts. Filament voltage 714 
volts. Filament current 2.35 
amperes. Plate voltage 350 volts 


PRICE, $8.00 


Be the first in your section to use 
the Radiotron 202! Send in your 
order today! Your tube will come 
by return mail! 


PARAGON - RADIOTRCN 
COMBINATION 


The Paragon Detector unit 
is complete with VT socket, 
filament rheostat, grid con- 
denser, grid leak, and bind- 
ing posts. With the Radio- 
tron UV 200, it makes a 
complete VT Detector outfit. 


PARAGON UNIT - $5.00 


With Radiotron UV 200, 
complete ready for use $11.00 


Acme 1000 Watt, un- 


TOU LEAs us, ein. ssi $28.00 
Vacuum Tube Sockets 
No. R-300 DeForest.... 1.50 


No. M-300 Marconi.... 
No. 55 Murdock ...... 1.00 
No. 156 Gen. Radio.... 1.75 
No. R-400 Inverted 
SDRYIDO i! ace leh epee tet thee 6 - 2.40 
Vacuum Tubes 
Radiotron U. V. 200 De- 


tector tube, just out.... 5.00 
Radiotron UV 201 Am- 

plifying tube, just out. .6.50 
Blectron relay -........ 6.00 
Moorehead Amplifier... 7.00 


Moorehead extra hard 


Transmitter ....... 7.50 
ANICIOED ONS. sr atebseee 3 teres 6.00 
Rotary Spark Gaps 
Bell Gans in stock..... 55.00 
Benwood Gaps ........ 30.00 

LS 00' Gaps (Bake- 
lite Mase).......... 27.50 
Large Murdock Gap.... 30.00 


Grebe Synchronous Gap.140.00 
Line Protectors 


Acme A-3 semi-mounted 5.00 tine sets: ina. «bie ee 1.00 mMiounvedie Geis yaks 13.00 7 A 
eg oe tonne 4.50 High Voltaze Variable cme 500 Watt, Ne octet. 9.00 
Ga. nee Seuebees oe a ences pee A enn a w a if ehayp tess! 22.00 No. AM888 Dubilfer line j 
b - stan apacity Acme fatt, un- Saigere geri 
WEYORMER .......... 4.50 001 M.F.D, Just the mounted ........... 18.00 Retna ee 
; condenser for your Acme 1000 Watt, : protector 6.00 
Grid Leaks Antenna circuit . 21.00 MOWED Y's Ss. ose 33.00 Tungar! Heetiberss &. 
/Marconi a Ze te sor ao 2 Two Ampere Tungar, 
| tos Sere ass 1.25 complete’ wa ve wk ore 18.00 
Chelsea Variable 1% to 5 i 
i Five Ampere Tungar, 
{ “megohms, 10 values.. 3,00 complete pwn 28.00 
lsea Oscillator 3.00 WO Ampere ” Extra ; 
Meters (Weston Model 301) TGA Gore. siateierattes: cite 4.00 
odel 301 0-3 amperes eeA RADIO & ELECTRIC CORP. bee Ampere ae aan 
“cat A 5 z : TGIN'D. Holy Vis atnlsbre cee : 
Model 301 0-5 amperes es J. DiBlasi, Sec. J. Staniley, Treas. re 100004 Mountings 
wens) 860 | Dept. E53 6 Warren St. New York | 16 19hF {2000000 1800 
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New Books 
Just Out! 


MY ELECTRICAL WORKSHOP 


A Book for the Electrical Experimenter 
By FRANK T. ADDYMAN 


ERE is a book that is different—one that covers a lot of subjects 
that, while unrelated, are in the same general field and of equal 
interest to the electrical experimenter. 


Table of Contents 


Goneerning Magnets and their Ways. Measuring Magnetism. Making 
an Hlectric Current. More About Cells. Wires and Joints. Magnets and 
Currents. Electro Magnets. What is Electricity? Measuring a Current. 
Electro-plating and Electro-typing. Currents and Magnets. Microphones 
and Telephones. The Telegraph. Making an Electromotor. The Dynamo. 
Electric Lighting—Arc Lights. Currents and Currents. Electricity at Rest. 
The Induction Coil and Its Uses. The Magnetic North. 


249 Pages, 169 Diagrams and Illustrations. Price $2.50 


THERMIONIC VACUUM TUBE 


AND ITS APPLICATIONS 


By H. J. VAN DER Bist, M. A., PH.D.; Research Physicist, American 
Tel. and Tel. Co. and Western Electric Co., New York. 

A detailed description of the principles of operation of thermionic 
vacuum tubes with proper consideration of the applications of these 
principles. 


CONTENTS—1. Properties of Electrons. 2. Dislodgment of Electrons 
from atoms of Vapors and Gases: Ionization. 3. Dislodgment of Elec- 
trons from Solid Substances. 4. Physics of the Thermionic Valve. 5..In- 
fluence of Gas on the Discharge. 6. Rectification of Currents by the 
Thermionic Valve. 7. The Thermionic Amplifier. 8. The Vacuum Tube 
as an Oscillation Generator. 9. Modulation and Detection of Currents 
with the Thermionic Tube. 10. Miscellaneous Applications of the Ther- 
mionic Tube. ‘ 


391 Pages, 6x9, 232 Illustrations. 


WIRELESS PRESS 326-28 Broadway, N. Y. 


Price $5.00 


QUALITY RADIO EQUIPMENT 
RADIO MAGNAVOX | RADIOTRONU.Y. 200 


The latest development § An excellent new su- 

in sound amplifiers; | Per-Sensitive detector 

constructed on a pat- and tone frequency am- 

ent protected electro- plifier; constructed es- 
ciall f 

dynamic principle. Can aascused OF, ama tae 


; and experimental sta- 
be used with excellent } tions. Will operate 
results with 2 to 4 


from one standard 
dry cells. plate battery. 


Full supply of quality Vacuum ‘Tubes, Con- 


trols and Parts. Special Dealer’s offer. 
Mail orders filled promptly. 


Write for Radio Catalog No. 2 


DOUBLEDAY-HILL ELECTRIC COMPANY 


715 Twelfth St., N. W. 719-21 Liberty Ave., 


Washington, D. C. Radio Dept., Desk C Pittsburgh, Pa. 


When writing to advertisers please mention THE’ WIRELESS AGE 
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quency is below ten thousand oscilla- 
tions per second are termed audio 
frequency currents, while those whose — 
frequency is about ten thousand oscil- 
lations per second are called radio | 
frequency currents. . 

We also have two kinds of oscilla- | 
tions, the damped and the undamped. 
The damped oscillations are those 
which occur in trains, each train show- 
ing a decrease in amplitude. | 

The undamped oscillations are those - 
which are of constant amplitude and 
whose formation is continuous. 

In radio transmitting sets the fol- 
lowing measuring instruments are | 
used: the voltmeter, the ammeter, the 
wattmeter the frequency meter and 
the hot wire or thermo couple am- | 
meter. 

The voltmeter is connected across 
the terminals of the alternator, and it | 
measures the voltage delivered at that 
point. The ammeter is connected in 
series with the primary winding of 
the transformer, and it measures the | 
amperage of the key circuit. The watt- 
meter is in the charging circuit and 
it measures or indicates the amount of | 
power flowing through the key circuit. 
The frequency meter is connected § 
across the terminals of the alternator 
and it indicates the frequency of the 
alternating current at that point. The 
hot wire or thermo couple ammeter is 
placed in the aerial circuit, and it in- J 
dicates the strength of the current. 


South American Time Signals 


THE International List of Radiotele- 
graph Stations fails to mention the} 
Rio de Janeiro, Brazil (SOH) station} 
14:009 
(G:M.T., Radio) on 1900 meters, #j 
This station can be received 400 to 60¢ 
miles on a crystal detector and with} 
an amplifier it is possible to pick up) 
SOH time signals as soon as NAA i: 
normally out of range. This would bel 
likely to occur at the equator making 
it possible to have a means of check: 
ing the ship’s chronometer always aif’ 
the disposal of the captain. If 
The method used is similar to tha} 
of Eiffel Tower. From the 57th tj} 
the 58th minute “X’’s are sent at inj 
tervals followed by a group of thre 
dashes of which the last dash mark. 


the 60th second. “N”s are sent alg! 
intervals during the next minute with 
the three dashes as before. Durin®) 
the last minute “G”s are sent. Thi’ 
last dash of the group of three mark § 
the hour precisely. 

The only other South American At 
lantic Coast station sending time 19 
Buenos Aires (LIA) on which dat) 
will ‘be found in the Berne Lisi 
Neither of these stations send tim 
signals on Sundays or holidays. 


| 


’ 
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Commercial Operating In 
Alaskan Waters 
By Howarp S. Pye 
jt may be of interest to know what 
the Pacific Coast operators in the 
Alaskan service have to contend with 
in the way of mountain ranges and 
other natural causes that affects the 
facility of carrying on radio com- 
munication. The writer calls to mind 
an experience several years ago while 
serving as operator aboard the S.S. 
Rush—in the cannery tender service— 
running from Everett, Wash., to 
Herendeen Bay, Alaska, in the Bering 
Sea. The same conditions are slightly 
overcome by the use of present-day 
multi-stage amplifiers. 

We left Everett in April, going 
‘north by way of what is known as the 
Inside Passage and hugging the coast 
of British Columbia for its full length, 
between Vancouver Island and the 
mainland. Heavily wooded moun- 
tains towered above the ship on both 
sides and in places, notably Seymour 
Narrows it was almost possible to 
‘reach shore with a pike pole on either 
side. The ship was a small craft, 
about 95 feet long, and her masts 
didn’t clear the water by more than 
‘thirty feet. A four wire antenna 60 
feet long was swung between the 
‘sticks and the radio outfit was housed 
‘below decks. 2kw. 500 cycle Mercury 
‘Arc transmitter was installed, radiat- 
‘ing’ about 14 amperes. A standard 
‘inductively coupled crystal receiver 
with an untuned secondary, and a 
silicon arsenic detector was used for 
| receiving. . 
_ Passing through Seymour narrows 
‘during the first week I was practically 
jin a dead hole, except for signals from 
\the SS. Zupora, WPQ, a fishing 
‘schooner just ahead of us. Leaving 
‘the Canadian coast and entering Alas- 
‘kan waters, we approached Ketchikan, 
‘the first port of entry into Alaska, 
where KPB (then) was located. He 
was equipped with a 25 kw. rotary 
on 3000 meters, which could be heard 
‘down the coast, but his marine set of 
'5kw. capacity, on six hundred meters, 
‘could only work ships about 75 miles 
‘south and about 30 miles north. A 
‘vessel close in, as we were, had diffi- 
‘eulty working KiPB, while he was of- 
‘ten ‘heard on the same set five and six 
hundred miles out at sea or down the 
‘coast, and often worked directly over 
‘the Inside Passage route handling busi- 
ness with Seattle KPA direct on 600 
‘meters. Up the Alaskan coast we at- 
‘tempted to work with Sitka, NPB, but 
found it almost impossible except 
when almost opposite him on the east 
jside of the island where the station 
lis located. 

When off Hoonah, Alaska, we set a 


YE) YE) 1) 0 


_EXPERIMENTERS’ WORLD 


Mie WIRELESS TELEGRAPHY your life study. 
Wireless communication will greatly increase as the 
years go by and those engaged in it now will share in the 


prosperity which is bound to 


come. 


A course of six months of evening study in our complete 
and up-to-date Radio School will equip you for your ex- 
amination given by the representatives of the Department 
of Commerce for a first grade commercial license. 


Rooms are available in our dormitory for men living out of 


town at reasonable rates. 


Write today for Booklet B 


Y. M. C. A. Radio School 


MARCY AVE., NEAR BROADWAY, BROOKLYN, N.Y. 
Telephone: Williamsburgh 3800 


Type 215 


GENERAL RADIO CO. 


Pr. 


NEW YORK 


8 State Street 
Facing Battery Park, N. Y. 


Offers a thorough course in all branches of wireless telegraphy. 
erators earn at the start $125.00 per month, and first class board, etc., free. 
Our school prepares you for your license in three to four months. 
guaranteed to first grade licensed operators. 


DAY AND EVENING CLASSES 
The leading Nautical School’in U. S. A. Established 1804 
CAPTAIN F. E. UTTMARK, Principal 
Write, call or phone for illustrated booklet 


2 Stage Amplifier 


An efficient, attractive, and reliable 
amplifier unit. By means of a special 
drum switch shift may be made from 
two stages of amplification to one 
stage or to detector. Switch controls 
both filament and telephone circuits. 
No plugs and jacks to bother with. 
Cabinet includes compartment for 
plate battery. 


Price $50. Described in Bulletin 906W 


CAMBRIDGE 39, MASS. 


CE RE) | YC 00000 0 


0..SCHOOL 


BOSTON 
Radio Op- 


New York, N. Y. 


Telephone, Bowling Green 8079 
UTTMARK’S for Nautical Education 
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i yy 
Your Duo-Lateral MW Wound Coils are Ready 


“ SERVIMUS ” 
j=: a word of explanation: Our first advertisement caused such an upheaval 


in radio circles that we were swamped with inquiries. Indeed, one large manu- 
facturer of radio apparatus immediately placed his contract with us, taking 
over our entire output. As a result, we were obliged to turn down orders. 
That was up till a short while ago. Nuw we have succeeded in doubling our 
productive capacity, and Duo-Lateral Coils are available to everyone in the radio 
field. We can make prompt shipments from stock. Your Duo-Lateral Coils are 
ready to be shipped the moment your order is received. 


REMEMBER: DUO-LATERAL COILS are 


recognized for 
4,.—Lower direct current resistance. 
2.—Very low distributed capacity. 5.—Higher self-inductance. 
8.—Lower high-frequency resistance. 6.—Mechanically stronger. 

Bulletin P-IW, containing valuable engineering data, constants and prices of 
numerous sizes of Duo-Lateral Coils, covering practically every wave-length used, 
is yours for the asking. TO DEALERS: OUR DISCOUNTS ARE GENEROUS 

PACENT ELECTRIC COMPANY, Iac. 


Louis Gerard Pacent, Pres. 
. Exclusive sales agents for Wireless Improvement Company’s complete line. 
A. H. Grebe & Co., Dubilier Condenser Co., Electrical Products Mfg. Co., Richter-Schottler 
Co., H. W. Sullivan of London. Rawson Elect. Instrument Co. and others. 
150 Nassau St., Telephone: Beekman 5810. New York City. 


Hook ’er To Yer Bulb 


The most wonderful tuner in the world for only $10.00 
Last month this tuner beat in a test one of the NAVY 
STANDARDS at Ketchikan, Alaska. 


10 Captains of Ocean-going ships have had their wireless operators install 
one of our tuners in the captain’s cabin so the exact time by wireless can be 
had without using either tube, bell, or hand. 


“GREAT!” says one old sea dog. “WHAT IN SAM HILL WILL YOU 
SMART ALECS GET UP NEXT?’ European stations copied in day time and 
no fancy aerial is needed. A single wire about 40 long by 25 high will do the 
trick. London amateur W. R. Wade, Clifton, Bristol, promises report for the 
magazines to publish showing how the amateurs there read our “‘sigs’” in Eng- 
land. Junk your funny wound coils and get a regular two-pound tuner that 
you can use during the static season. 20,000 meters maximum wave length. 
Hook up on bottom of tuner. 


KNOCKED DOWN AND ASSEMBLED CONDENSERS 
Which kind do you want? 


1.—Lower natural period. 


Made for panel mounting and are complete 
with scale, pointer and knob. Used all over the world now and still going 
strong. No C. O. D. orders. Add parcel post. Buy from your dealers and 
send us his name if he cannot supply you. Canadian amateurs buy from local 
dealers or write us for nearest dealer. Formica tops and bases. Movable 
plates are screwed on and not clamped, 


11 plate knocked down $1.80 Send 10 Cents for 16 
2\ ee ee ee 2.25 

P 
iat x ie 3.20 age Catalogue 


SOLD BY YOUR _ DEALER, OR 


TRESCO 


Davenport, Iowa. 
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course into the open Pacific on a line | 
to Cordova. Here we had no diffi- 
culty working NPB, NPA and Kodiak | 
(NPS), all the way across. When 
we entered the water between Kodiak 
Island and the mainland, Kodiak’s’ 
signals were lost until we were op-| 
posite him, where a little business was 
handled. I lost him again directly 
afterward, although we were closer 
than before. I then tried to get in 
touch with NPR at Dutch Harbor, 
but could hear nothing of ‘him until 
within 200 miles when he came in- 
strong. ‘We kept him during our ap-| 
proach and also during two hundred | 
miles travel in the Bering Sea and) 
then lost him to pick up NPQ at St. 
Paul Island. This station was favor- 
ably located on an island in the Ber-\§ 
ing Sea, clear of any mountainous 
country and was able to work with 
us into Port Moller where we anchored | 
for a few days on account of ice in 
Herendeen Bay. . | 

When we finally proceeded into | 
Herendeen Bay we immediately lost | 
everyone. While at anchor in Port | 
Moller good signals were obtained 
from NPQ, NPR and the steamers § 
Windber (WND), and Norwood) 
(WSG), both about three hundredi§ 
miles away on the other side of the} 
arm. Five miles up the bay every-§ 
thing faded except KWR, the twoj 
KW. installation at Port Moller. The-§ 
SS. Windber at that time was only 
fifty miles south of me using 2kw. on: 
full power, and vacuum tube receiving’ 
equipment, but neither of us could! 
hear the other. 

Our trip ended at Herendeen Bay | 
and shortly afterward I left the Rush 
which was to remain all summer, and) | 
joined the Windber. The outside: 
route was used on the return trip and!) 
no difficulty was experienced in radio 
work over the open sea. It is quite’ 
evident that the geographical and 
mineralogical formation of the Alas=| 
kan coast holds the key to the explana~ 
tion for the erratic operating con-| 
ditions to be found on that run. | 


7 

Homemade Jacks and Plugs | 
‘Rae advantages of jacks and 
plugs in a radio set are many, | 

but the disadvantage is that they | 
are too costly for most of us to buy | 
and too hard to make. This article | 
tells how a different kind of plug) 
and jack may be constructed. They | 
work well and look as good as the | 
expensive ones. 
_ The plug is made by first obtain-_ 
ing a piece of bakelite, or fibre, 4x 
38x2Y% inches long. ¥¢ inch is cut. 
off both sides for a distance of 14% 
inches so that one end is Y%x%4y 
inches. The end is then rounded 
and a small notch cut_near each side. | 
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Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 
THE SIGN OF SERVICE 
AND PROMPT DELIVERY 
ALL WE ASK IS A TRIAL! 


Amplifying Transformers 
No. 166A General Radio unmounted. .$4.50 
No. 166A General Radio mounted .. 7.00 
No. Z7392 Clapp Eastham unmounted 4.00 
No. Z7392A Clapp Eastham mounted 6.50 
Antenna Change-Over Switches 

No. P-1 Kilbourne and Clark, bakelite 

base, good value $ 5.60 
No. Y-658 Clapp Eastham 1 K.W. size 12.50 


Audion Control Panels 


No P-400 DeForest without cabinet $10. ay 
No. P-401 DeForest with cabinet .. 13.25 
No. P-500 DeForest with cabinet and | 

45 volts “B” battery 


“B” Batteries 


Standard 22.5V small ... 
Standard 22.5V large .... 
Standard 22.5V variable 


. Coils (Litz) 
Mounted 
Mounted 
Mounted 


No. 7623 
No. 7625 
No. 7650 


LL- 300 
LL- 750 
LL-1000 


Coil Mountings 


No. LC-101 with gears and base ...$12.00 

No. LC-201 with gears and base and | 
primary switch 14.00 

No. LC-100 with gears put no base _ 9.00 


De Forest Panel Units 


No. US-100 Primary switch 

No. US-200 Anti- -cap switch .. 

No. US-400 Two point tickler switch 1.90 

No. U-300 “A” bat. switch and tel. 
binding posts 


De Forest Vernier Condensers 


No. CV- pa .001 without vernier in 
glass ca $17 
oA ae 1013 .001 with vernier in glass 


No. *CV- 1500 .0015 ‘unmounted with- 
out vernier attachment 

No. CV-1503 .0015 unmounted with 
vernier attachment 

No. CV-1510 .0015 without vernier in 
glass case 18 

No. CV-1513 
glass case 
Note—Any of the above condensers are 

eeirably adapted for radio telephone 

work. 


-0015 with vernier 


Condensers (Variable) 
No. F-800 .0006 Clapp Hastham Bal. $ 
No. F-800A .001 Clapp Eastham Bal. : 
No. F-800B .0015 Clapp Eastham Bal 11. 


Condensers (Low Voltage) 
No. BS-355 1 MF 500 volts 
No. ES-356 2 MF 500 volts 
erate Western JHlec. 


Weston Meters (Model 301) 


0 Milli-amps flush 
0 Milli-amps flush 
0 Milli-amps flush 
0 Milli-amps flush 
Ampere flush 
Ampere flush 
Ampere flush 


Omnigraphs 


-2 15 dial machine 
. 2A 5 dial machine 


Regenerative Receivers 


. CR-1 Grebe 175-680 Meters .... 
-CR-2 Grebe 175-680 Meters .... 
.CR-3 Grebe “Relay Special” 175- 
680 Meters 65 
No. CR-3A Grebe with Tube control, 
175-375 Meters 
No. CR-5 Grebe’s ‘“Super-Special” 
175-3,000 meters, tube control, self- 
contained. Complete receiving set. 
Just out 80.00 
No. CR-6 Grebe 175-680 M. Det. and, 
2 step amplifier 200.00 
No. CR-7 Grebe 500. 20,000 gas 
“Long Wave Special” 


Telephones 


Baldwins Type C, Navy standard ..$16.50 
Baldwins Type B, “Super- sensitive” 20.00 
Baldwins Type F, very small, light 21.00 
No. CW-834 Western Electric 13.50 
No. P-1 Brown 4,000 ohms, extremely 
sensitive and light 20.00 


Vacuum Tubes 
No. UV-200 Radiotron, detector 
No. UV-201 Radiotron, amplifier hese 
(These are the Radio Corp.’s new tubes) 


Lead-in Insulators 
414"x2"with %4” wire hole ..$1.50 
same as above but with 4” rod 2. me 
6”x2” with 3” wire hole .... 2.5 
Same as above but with %” rod 3. 00 
ondensers Transmitting (Dubilier) 
-100 250 W. 10,000 V. .007 MF $19.00 
-101 500 W. 14,000 V. .007 MF 30.00 
-102 1000 W. 21,000 V. .007 MF 45.00 
Line Protectors 
M-888 Dubilier 1 K. W. size . 
Murdock, with condenser 
Murdock, with rods 
Clapp Eastham 1K. W. size . 
Spark Gaps (Plain) 
. 440 Murdock, zine points 
. 7750 Beeko, porcelain base .... 
. P-1 Clapp ‘Bastham, heavy zinc 
points with marble base 
Rotors 


No. pith Murdock, 3/16, % or 5/16” 


t 
No. T-1 Thordarson, 8 or 16. pt. 
No. B-1 Benwood, 8, 10 orld pte 
No. H-1 Hyrad, 10 pt. 9ZN type 
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“REMEMBER” 
WHEN YOU SAY 
“PITTSCO” YOU THINK 
OF EVERYTHING IN RADIO! 


Rotary Gaps 
No. 443 Murdock 4000 RPM 
No. 124 Klitzen, Improved model . 
. B-1 Benwood, Noiseless 


Quenched Gaps 


Amrad 1 K.W. size 

Amrad 4% K.W. size 

Amrad 4 K.W. size 

Oscillation Transformers 

1 Thordarson ‘“Special’’ 
XL-100A International 
652 Clapp Hastham 1 K.W. .. 
Transformers (Transmitting) 

. F-1 Acme 500 Watt with bakelite 

panel completely mounted $30.00 
No. H-1 Acme 1000 Watt with bake- 

lite panel, completely mounted .. 45.00 
No. P-1 Thordarson 250 Watt Type 

“R” old model 15.00 
No. P-2 Thordarson 500 Watt Type 

pakern 24.00 


Note—These Thordarson transformers 
are splendid values at above prices. 
Wireless Telephones 
“O” DeForest A.C. tyne .. 
“OT-10’" DeForest D. C. type. 
“QO” Buzzerphone 
Cc. W. Inductances 


181 Tuska 

181A Tuska, K. D. “type 
182 Tuska (Maenetie type) 
Type 183 Tuska (Tickler type) 
Type 170 Tuska YVilter 


Cc. W. ‘Transformers. (Phone W ek} 


Acme 200 Watt mounted 
Acme 200 Watt unmounted 
Acme 50 Watt mounted 
Acme 50 Watt unmounted 


Choke Coils. (Phone Work) 


1144 Henry 500 MA double coil. ae ye 


G- 
. G- 
.G- 
T- 
A 
Z- 


Type 
Type 
Type 


Type 
Type 1 
Type 1 


Acme 
Acme 11% Henry 500 MA single coil. 
Acme 11% Henry 150 MA. double coil. 
Acme 1 1% Henry 150 MA single coil. 


Resistances. (Phone Work) 


.1 Ward-Leonard 5000 ohms ... 
.2 Ward-Leonard 10000 ohms .. 


Telephone Transmitters 


.329-W Western Hlectric 
.5175A Connecticut 
. 5176A Connecticut with short arm 4. 25 


Jacks and Plugs 


». WH-1 Western Elec. 2 circuit . 
. WH-2 Western Elec. onen circuit 
. WE-3 Western Elec. plug 


Books 


Vacuum Tubes, by Bucher 

How to Pass U. S. Exams. 

How to Conduct a Radio Club 
Practical Amateur Wireless Stations . 
Robinson’s Manual of Wireless 


Telegraphy 


“Let ‘PITTSCO’ products, super-service and delivery solve your Radio problems” 


SEND US YOUR ORDERS TODAY! 


Catalog No, 22 just out, sent upon receipt of ten cents in stamps. 


SERVICE REACHES 


“PITTSCO” 


ALL OVER THE WORLD! 


Insist upon your copy! 


WHY NOT LET IT REACH YOU! 


F. D. Pitts Co., Inc. 


12 Park Square 


Dept. B 


Boston, Mass., U. S. A. 


When writing to advertisers please mention THH WIRELESS AGH 
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_ bins in the Navy. 


THE WIRELESS AGE 


DO YOU USE V. Ts? 
Then Read This 


To get the highest efficiency 
from a station equipped with 
vacuum tubes it is absolutely neces- 
sary to use a headset of very 
high impedance. Our High Im- 
pedance Navy Type Headset is 
something new. It has an im- 
pedance of 50,000 ohms at 8:00 
cycles, a thing here- 
tofore considered im- 
possible in a com- 
mercial headset. We 
get this high imped- 
ance by putting 10,- 
000 turns of wire on 
each of the four hob- 


Ordinary headsets do 
not have over 7,500 
turns to the bobbin 
and no other de- 
velops over 25,000 
ohms, whereas the 
Navy develops 50,000- 
In spite of this high 
winding the Navy 
weighs only 9 oz. 
complete with head- 
band and cord. 

This headset is ex- 
ceedingly high pitched in tone and is 
consequently very sensitive to high 
pitch signals. To anyone wishing 
to receive trans-Atlantic or Pacific 
signals it is indispensable. 

Its compact, sturdy build insures 
comfort, reliability and long life. 
Read our offer below. 


Brandes Matched Tone Headset 


100% Receiver Satisfaction 


While all Brandes Headsets are 
very light and comfortable they 
are so sturdily built that there is 
no danger of them losing their ad- 


ing cord. 


Navy Type Headset 
50,000 Ohms A. C. Weight 
9 oz. complete with head- 
band and polarity indicat- 


Price $14.00. 


justment through hard usage. The 
shell is made of thick rigid alumi- 
num and the cap of hard, vulcan- 
ized rubber. Because the action in 
our receivers is direct on the dia- 
phragm less current is required to 
produce audible signals and _ the 
space, weight and current consump- 
tion of unnecessary 
amplifying mechan- 
ism is eliminated. 
Our receivers are 
carefully matched in 
tone and  perma- 
nently adjusted at 
their highest point 
of efficiency. 

They are all 
equipped with new 
style woven khaki 
headbands and po- 
larity indicating 
cords which elimi- 
nate danger of de- 
magnetizing the re 
ceivers when. used 
with vacuum valve 
detectors. 


OUR OFFER 


Send us $14 for our High Im- 
pedance Navy Type Headset. Try 
it for ten days. Give it every 
test you.can devise. Make rigid 
comparisons with the set you are 
now using. If it isn’t a better 
headset than any you have ever 
used or seen, or if for any reason 
whatever you are dissatisfied with 
your purchase, mail the headset to 
us and we will immediately refund 
your money. 


C. Brandes, Inc., Room 818, 32 Union Sq., N. Y. C. 


Also Makers Of 


Trans-Atlantic Headsets, 25,000 ohms A.C. ......0......... $12.00 
Superior Headsets, 2000 ohtns;DOC. 20.2 0.) Dee ws es 8.00 
Send 5c for catalog W 


Radio Club Pins 


Special folder of designs and prices in ad- 
dition to regular catalog free 
on request. Be sure to see 
these new numbers which 
will put new life in your club. 


Metal Arts Co., Dept. 13, 
Rochester, N. ¥. 


QUALITY SERVICE 
Regenerative Sets; 

Paragon RA-10 .......... eS $80.00 
Signal Naval: Type..........2+%.. 37.50 


Storage battery 6 V 60-80 amps., 
20.0 


guaranteed 2 years ........ 


WESTCHESTER RADIO SERVICE 
253 S. Broadway, Yonkers, N. Y. 


‘ting contact strips on the sides of | 
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Pieces of brass 34; inches wide are 
then bent to catch in this notch and 
run nearly the length of the bake- 
lite on both sides. The other ends — 
are held by drilling a hole through — 
the brass and bakelite and putting 
in small bolts so that they will make — 
threads in the bakelite. The holes — 
are drilled at different places on the ~ 
two sides so that the bolts will not © 
touch. The bolts must be so short 
that they will not go all the way — 
through the bakelite and short 
against the brass on the other side. 
The connections are then fastened 
under the small bolts on each side 
and a piece of fibre tube 1 inch long 
and 3% inch inside diameter, 1s 
slipped over them. A tiny bolt may | 
be put through this tube to hold it 
on. The plug is now completed. 


Detailed views of the homemade jacks and > 


plugs 

The jack is made like the com- | 
mercial ones. A heavy piece of 
brass 14 inch wide and 3 inches long | 
is used for the base. The contact 
strips can be made out of thin | 
springy brass, but phosphor bronze 
strip is better. Fibre makes good |} 
insulation. From the drawing it 
can be seen how these are cut and | 
mounted. The brass has larger }} 
holes cut in the end of it than the 
fibre has so the bolt will hold them | 
without making contact. The end 
of the base is bent in a right angle 
and the jack is fastened to the panel. 
Three or four wire jacks and plugs © 
may be made by using the other 
sides of the bakelite plug and put- 


the jacks. 


GREBE CR-3A $45.50 GREBE CR-5 $80.00 | — 

G. E. V.T. sent with either set, without | 
charge. Radiotron UV 200 $5, Radiotron UV | 
201 $6.50. Instructive Booklet sent with | 
either, no charge. Gen. Radio 214 “A” Bat- | - 
tery Potentiometer $4. Permits very critical | | 
VT plate current control. W.E. Army-Navy | | 
$15 2200 ohm _ Phones $12.75. Receiving | | 
.0005 or .00025 Grid Condenser 25c; un-] 
mounted .0005 MFD. 15000 V. Mica Con- 
densers, 50c; W. HE. 21AA 1 MED. 1000 V.} 
Filter Condenser, $2.50. 
RADIO LAB., Winter Hill, 45, Mass. 


= 
i 


mA 


Bunnell Instruments Always Satisfy 
Our Jove Detectors Simplest and Best 


Beware of Infringing Imitations 


Sample mailed for $2.00 Tested and Guaranteed Galena 25 cents 
Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 


Distributors of Standard Electric Novelty Company Type B “Cyclone” Audion 
Batteries. Also DeForest, and all other makes of High Class Wireless Apparatus. 


Send stamp for our No. 42-W Catalog. 


LL & CO. . 32 Park Place, New York City, N. Y. 


When writing to advertisers please mention THE WIRELESS AGE 


hegan Paten 


J. H. BUNNE 


|phone receivers is to make the box 
of steel instead of wood. 


transmitted wave length. 


is necessary to avoid any change in 
antennae constants such as swinging shut down. 
of rat-tail. This is especially import- The output of a tube under proper 
ant owing to the inherent difficulty in 
receiving short waves CW on hetero- 
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The Monthly Service Bulletin of the 


National Amateur Wireless Association 


Guglielmo Marconi J. Andrew White H. L. Welker 
President Acting President Secretary 


Founded to promote the best interest of radio com- 
munication among wireless amateurs in Amerita 


NATIONAL ADVISORY BOARD OF VICE- PRESIDENTS 


Prof. A, E. Kennelly, Major William H. BHlliott, 
edie University. | American Guard. 
Maj. Gen. George O. sie a BE. E. Bucher, 
Chief “6 tia) Officer, U. 8S. Army. Instructing Engineer. 
Eavtetn. y sei Todd, Prof. Samuel Sheldon, 


Abb. , Director Naval Communica- Brooklyn Polytechnic Institute. 


Colonel Samuel Reber, 
Rear Admiral W. H. G. Bullard, Rignal Gorges U.. Saaawee 


U. 8. 
Prof. Alfred N. Goldsmith, Prof. Charles R. Cross, 
College of the City of New York. Massachusetts Institute of Technology. 


‘Headquarters, 326 Broadway, New York 


Do You Know These Things? 


N short wave telephones any change the grid of an amplifier is not a very 


in filament current will change the efficient method of amplification. 


‘another transmitter, is especially properly designed. 


troublesome when the operator listens 
in during the break of the key. 


leuit by the operator’s hands is espe- 


‘cially troublesome and this is over- for the same filament current. 


‘come by the steel case. 


ACE Save Time and Money ACE 


by forwarding your mail orders to us 
Our central location makes it possible for you to do so. 


ANTENNA MATERIAL CRYSTAL RECEIVER ............ $23.50 

Bamboo Spreaders— CRYSTAL DETECTOR ........... 2.80 
PE LOOU CLONES, So. cts o-cllhve ney eres chs. < eye sm $1.00 RECEIVERS 

Seem LOOL ONES CALS sc) eilet els, s 0G leyehaiel celdain wooce 2.25 Baldwin Navy ...........eeee¢ Haretalss $16.50 

BG feet Jen gts. on oy occ encseie «0 mp eiele 38.00 Brandes Superior ..............00-8 8.00 
BaZa Ste Wire, £6202). octaves tle. eud onan 0114 Murdock 55—3000 ............220% 5.50 

PO rE OCEBOBE go 8S cichecd o, 6 2 hksepe eye eps ate 75% Murdock 55—2000 ................ 4.50 

Ball Type Electrose ...............4. 35 STORAGE BATTERY 

AMPLIFYING TRANSFORMER Marko 6V 40A CAP ............... $16.25 

Acme Semi-mounted ................ $5.00 Marko 4V 40A CAP ............... 10.75 

ANTI-CAPACITY SWITCH ........ 2.80 VACUUM TUBES 

ANTENNA SWITCH .............. 4.50 E. BR. Detector 0... cee eee te ees $6.06 

LIGHTNING SWITCH ............. 450 Amplifier sacs os: « -. dampen ae ae 7.00 

BURGESS “B” BATTERIES Ex. Hard Transmitter .............. 7.50 

ea —— 1200 BEss) .\. cis cos, «clas, 0065 03s $3.50 Radiotron Detector ................ 5.00 
414V— 200 hrs. .......... cece eee A0, ACE VT SOCKET (5... 1c. Sie slebelens ate 1.50 
CONDENSERS—VARIABLE .- WIXICO MOUNTING 

Connecticut .0OO1 ... 0... were rcccees $6.50 For D-L or H-C Coils 

Can Bal) with dial .j..:5 0.0 eee cues 9:50" -TableeTy pede Pasi). Riche ete $8.00 
C-E .0006 with dial ................ 7.50 .PanelDype sorters... ORRIN Errore 6.00 
Murdock mtd. .0O1 ...............44- 4.75 VARIOMETERS 

Murdock Interior .0O1 .............. 425 Amrad Mounted )) 2.5... ..ccccvwses $14.50 
Murdock .0005 mtd ............025 4.00 O-E with dial 2.00... cece ee ewes 6.50 
INSTRUCTION BOOKS Radisco with dial ............2.... 8.50 
Experimenter’s Manual .............$2.25 Klitzen mtd. in cab................ 9.00 
Practica! Radio 'Teleg............... 2.25 WAVEMETER 

Audel’s Easy Lessons .........:.... ON BARE a oh oH oo ca Seater cvepsiie, at einicegagnr ue exes ee $8.50 


Mail Orders receive prompt attention. Send 3c stamps for catalog 
THE ERECISION EQUIPMENT CO. 
2437-2439 GILBERT AVE. Dept. C. - CINCINNATI, OHIO 
You May Pay "More But You Can’t Buy Better 


: If a tube stops oscillating all the 
In using short wave telephones it plate current is expended in heating 
the plate and this current should be 


design conditions is governed by the 
; total emission of electrons from the 
dyne receiver. filament. With a given plate voltage 
A new method of shielding tele- only a limited amount of emission is 
useful, but with a given emission the 
power can be greatly increased by in- 
Interference, owing to coupling with creasing the plate voltage if tube is 


Tungsten filament tubes have a 
limited emission with a given filament 
Any detuning of the secondary cir- current while coated filament tubes 
have an emission several times greater 


With ample filament emission the 
A stopping condenser in series with output varies roughly with the plate 
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MARVELOUS RECUPERATION 


HIGHEST @% QUALITY 
WONDERFUL EFFICIENCY 


G LIFE AND STRENGTH 
tee NOVO M MEG. co. 
CHICAGO EW YORK ATLANTA 


BA-2 WIRELESS 


222 Volt Batteries 
for plate circuit of vacuum 
tubes. 
Write for catalogs 


NOVO MANUFACTURING CO. 


424 West 33d Street 531 So. Dearborn St. 
New Yerk, N. Y. Chicago, Ill. 


New 1920 Red Head Phones’ 


We announce the new model of the fi 
famous Red Head Radio Receivers, 
greatly improved, 3,200 ohms, $12. 50 
the pair. Write for Bulletin F6. 
The Newman-Stern Co., Distributors for 
\ DeForest, Murdock, Signal, Bunnell 
) and other famous lines. 
iy The Newman-Stern Co. 
dy D pt.W.A. Cleveland, O. 


Ld 


U 


ARLINGTON TESTED e CRYSTALS 


For over five years the x 

accepted standard for U 
Lv crystal detectors. Ga- Cc 
OF) lena or ‘Silicon,, indi- a} 


vidually tested and 

~4}packed ‘in tin containers, post- 
paid, 35c crystal. 
THE NEWMAN-STERN CO 
Dept. W. A. Cleveland, O. 


ircuits, Regenerative 
: t erground and Loop 
Atien as, ‘Radiotelephony, Relaying, 
‘ ee ng Department | Work, all 
AR.R.Lo News: Humorous Stories by 
n. All these and many » 


fe Regula price $2.00 per year, 20 cents 
S Introductory rate: os 


RETURN COUPON 
American Radio Relay League, 
Hartford, Conn. 
Enclosed find $1; please enter my trial subscrip- 
tion to QST for 7 months. 


Name 


Address 


. When writing to advertisers please mention THE WIRELESS AGH 
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THE WIRELESS AGE 


The tube you have been 
waiting for! 


Radiotron U V- 202 


’ The new five-watt transmitting tube, Filament current, 2.35 


amperes at 7.5 volts. Plate voltage 350 volts. Price 
$8.00. Postage ten cents. 


HEADQUARTERS FOR 
C. W. EQUIPMENT 


Tuska inductances, microphones, transformers, meters, 
etc. We still have a few Type T-A-W Roller-Smith radio 
frequency ammeters, 0-1, 0-2.5, 0-5. amperes. SPECIAL 
at $5.00 each! 


EVERYTHING FOR THE AMATEUR 


Our stock regularly comprises standard equipment made 
by the leading manufacturers,—General Radio Co. labora- 
tory apparatus, Clapp Eastham vario-couplers vario- 
meters, Murdock receiving and transmitting apparatus, 
“Brown” Phones, Radio Corporation’s products, etc., etc. 


By sending your orders to us you realize the ad- 
vantage of obtaining all your equipment, at one time, 
from one place, in one shipment. 


Bulletin 14, listing the best in radio equipment, will be 
sent Free on request to any reader of Wireless Age. 


ATLANTIC RADIO COMPANY 


88 Broad Street 
Boston, 9, Mass. 


CO-OPERATIVE 
RADIO BUYING 


This association is rendering SERVICE 
and SAVING to the radio amateur. If 
you purchase radio equipment, send 
stamp for details. We supply everything 
of standard manufacture advertised in 
this magazine. 


STORAGE BATTERIES: 
A-1 Endurance 40 ampere 


NOUP- GV OLE cya eee he $12.50 
A-3 Marko 6 volt 20-40 


@lesetel es (6 sl eee) 6.78 


amp hottr “Cele ese sak. 18.00 
A-5 Marko 6 volt 60 am- 


pere Ford special ..... 17210 
A-6 Marko 6 volt 80 am- 
pere Ford special ...... 21.60 


Prices on batteries of any voltage or 
ampere hour capacity on request. The 
“Wndurance’ battery listed above is 
made especially for the association and 
eannot be equalled elsewhere. 


Mutual Purchasers Association 


2 Stone Street New York 
Dept. A. 


When writing to advertisers please mention THE WIRELDHSS AGH : i | 


Branch, 15 Temple Street 
Portland, Maine. 


Charge Batteries—Make Your Own Light 
The HB Lighting and Battery Chareing Set 
makes electric lights for as low as 2c per Kw. 

and at the same time brings 
profits of $100 to $150 per 
month charging batteries. Oper- 
ates from line-shaft or engine. 


Money-Maker in Your 
Garage or Shop 
Balance on easy terms. Prof- 
its pay for outfit. Absolute mon- 
ey-Back Guarantee. Ask our 
Service Department about prop- 
er size for your needs. Pin 
this ad to your letterhead and 
write TODAY for information. 
Hobart Bros. Company, Box Z36, Troy, O. 
SS SEE Sn 6S SS = SE ee 


PLATE BATTERIES 


22 1-2 Volt Units 


Five large size flashlight batteries soldered 
together with % inch brass strip. Terminals 
of brass strip drilled for bolt and nut con- 
ay nae Price $2.00, postpaid anywhere in 


ECONOMY RADIO SUPPLIES CO. 
232 Sanford St. East Orange, N. J. 


Small Payment Puts This. 
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voltage while with insufficient emission 
it varies as the square root of the 
voltage. 4} 
For best results it is necessary | 
that the amplitude of the high fre-_ 
quency oscillations for moderate 
speech be double the amplitude for 
no speech. i 
Capacitative coupling is better for | 
long waves; inductive coupling is bet- 
ter for short waves, and a combina-— 
tion coupling for all waves. 
—Bulletin 13th Naval Dist. 


Receiver Tuning 
[It seems to be common practice | 
among present day operators to so 
adjust their receiving apparatus that 
signals which they are copying are) 
picked up on a setting of the various 
controls !which gives a fairly tight 
degree of coupling. Loud signals are 
thus obtained with a fair degree of } 
selectivity. However the advantages | 
of loose coupling are such that every) 
operator should become familiar with } 
the correct procedure, and the results } 
obtained with loose coupling will be 
found to be far superior to a tight | 
coupling. Tight coupling is inefficient, | 
although effective for pick up work) 
and sometimes necessary when work-_ 
ing fast, involving various changes of | 
wave length. | 


Many operators try loose coupling } 
at times making other variations to | 
compensate for the change in inductive 
relation between the primary and 
secondary, but the majority will con- | 
demn a loose coupling as being less } 
efficient and satisfactory when com- }) 
pared with tight coupling. This is be 
cause the correct method of receiving 
signals with loose coupling is not 
generally known. Numerous experi- 
ments have shown the writer that the 
method outlined below will produce 
results far superior to the general 
method of tuning and in many cases” 
even louder signals than from a tight | 
coupling. The reduced interference 
from other stations is a big factor in 
favor of loose coupled tuning and 
should not be disregarded. : | 

The signal should be picked up on | 
the broadly tuned setting which in- 
volves a tight coupling. The coupling 
is then loosened to a point where the 
signal is just audible. The primary | 
and -secondary are now retuned t0 | 
produce the best signal at this loose 
degree of coupling. The coupling is) 
then closed to the point where the 
loudest signal is obtained, slightly re- | 
tuning the secondary if necessary, but | 
the primary should not be changed in | 
any way. With this method of tun- 
ing the best coupling will always be 
found to be much looser than with. 
the close coupling method. ' 


This method is slightly longer than) 
the general practice of tuning in the | 


. 


—e 
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signal and then loosening the coupling, 
but the results will be found to repay 
the extra effort involved. Loose coup- 
ling will be found to be much more 
important on the shorter wave lengths 
also as the primary and secondary re- 
actances are stronger at a short wave. 
The writer is indebted to a paper of 
Dr. ‘Austin’s for the information on 
loose coupling and is now a strong 
booster for it. Perhaps this will help 
eliminate some of the ORM signals 
that we so often hear. —YB 


Queries Answered 


Answers will be given in this department to 
questions of subscribers, covering the full 


yrange of wireless subjects, but only those 


which relate to the technical phases of the 
art and which are of general interest to 
readers will be published here. The sub- 
seriber’s name and address must be given in 
all letters and only one side of ‘the paper 
written on; where diagrams are necessary 
they must be on a separate sheet and drawn 
with India ink. Not more than five questions 
of one reader can be answered in the same 
issue. To receive attention these rules must 


be rigidly observed. 


Positively no questions answered by mail. 
R. S., Modoc Point, Oregon. 


A better circuit for your purpose is 
given below. 


’R. S., Brooklyn, N. Y. 
Your request for data regarding the sim- 


ple construction of a two-tube radiophone, 
run froma sixty cycle source of power is 


‘to say the least, a rather large order. A 
‘lengthy article would be required. We sug- 
‘gest that you obtain Bucher’s “Wireless 
Experimenter’s Manual,’ ’in which will be 
found valuable information regarding the 


answer to your questions; also get in touch 


with radio.men who are operating radio- 
‘phones under the conditions specified, 

* 
H. M. P,. Sewaren, N. J. 

Your questions fail to give all the neces- 
‘sary data needed in order to calculate the 
sizes,’ etc., of tthe various pieces of appara- 
tus you desire to build. When writing to 
us always state the purpose of each in- 
dividual part giving frequency input and 
output voltage and amperage, also all sizes 
of various parts intended to be used. It is 


| impossible to answer generalized questions 


with any degree of accuracy. 
* OK OK 


| aoe L., New York City. 


_ The diagrams you speak of, are to our 
knowledge patented, also the one requested 
using two variometers and one coupler. A 
very large electrolytic rectifier will have to 
be built to supply enough current for an 
arc and if the current is not smoothed. out 
by means of large choke coils and con- 
densers, the frequency changes in the sup- 


' ply current will be troublesome at tthe re- 


ceiving station, for the undampt energy 
radiated will be modulated by the supply 
frequency. 

* x * 
E. J. and E. T., Watertown, Wis. 

Note the answer to R. S., this issue. It 
would be better to use a harder tube and 
eighty to one hundred volts obtainable from 
ordinary flash light cells and operate fila- 

ment on a storage battery. 


EXPERIMENTERS’ WORLD 41 


MESCO RADIO BUZZER 


This buzzer maintains a constant note 
and is recommended as an exciter for 
checking wavemeters where pure note 
and ample energy are required. 


It consists of practically a closed cir- 
cuit field of low reluctance, having a 
steel armature to which is riveted a 
strap supporting a movable contact. The 
armature tension is adjustable by means 
of a screw with a milled head large 
enough to be easily and permanently 
adjusted with the fingers. The station- 
ary contact is adjusted by means of a 
Illustration Shows Buzzer With’ Metal Cap Off similar screw. The magnet coils are 

connected in series with a total D. C. resistance of 3.9 ohms. 
Shunted across these coils is a resistance having a D. C. value 
of 3 ohms. This shunt eliminates all sparking such as occurs 
at the break on ordinary radio buzzers and the energy saved 
thereby is transferred into any oscillating circuit connected to 
it, the result being that this buzzer as constructed radiates five 
times. more energy than any other existing type. All connect- 
ing wires liable to ba broken are eliminated. Contacts are of 
genuine platinum, which is essential in order to maintain a 
constant note. The parts are mounted on a Condensite base 
to insure constancy in operation. 


This buzzer is also made to operate ona 6-volt direct cur- 
rent, a feature making it valuable for communication and other 
purposes where a 6-volt current is available. It has also been 
approved by the U.S. Government. 


Diameter 2 in., height 1% in. 
base by a bayonet joint. 


The cap is attached to the 


List No. 
55 -Mesco Radio Buzzer operating on 1.5V 
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WIRELESS MANUAL Ni2 


You should have it even if only Containing as it does a fund of 
super nerally apiseterted Sates meee rE valuable information not generally 
about you every day you read o | RELESS \\'\ly contained in a catalogue, it ap- 
some marvelous occurrence in which WIRELESS y gu p 


proaches nearer a text book in the 


seal 1 d disti ished TELEGRAPHY 
wire ah a ee abt . s ongiele cieas A fascinating field of wireless tel- 
to you. The Manual will explain cereplynge ye expense © has. been 


spared to make it accurate and re- 
liable. 


No Wireless Experimenter Should 
be Without the Mesco Wireless 
Manual. We ask 25 cents (25c) for 
it—give you a coupon receipt which 
can be applied on any future order. 
=| Send your name and address now, 
and get one of the most complete, 
comprehensive and reliable wireless 
books published. 


it. To the student of Wireless 
Telegraphy, the Manual contains 
much that is indispensable to a 
proper understanding of the art. 

It contains 200 pages, fully illus- 
trating and describing tha many 
instruments used in Radio. 45 pages 
cover general instryctions, dia- 
grams, station calls, tables, codes 
and other information. : 
- The book is printed on highly 
finished paper with a _ two-color 
cover and measures 9 x 534 inches. 


MANHATTAN ELECTRICAL SUPPLY CO... INC. 


17 Park Place 114 S. Wells St. 1106 Pine St. 604 Mission St. 
New York Chicago St. Louis San Francisco 


If you have anything to sell try the classified section of the 
_ WIRELESS AGE 


HOT WIRE AMMETERS 


We have on hand a large stock of Roller-Smith Type TAW Hot Wire 
Ammeters, with ranges of 0-1, 0-2.5, 0-5 amperes. 

We are offering these at the remarkably low price of $6.50 each, 
postpaid. 

Send 10c in stamps for our catalogue. 


The Radio Electric Company 


Pittsburgh, Penna. 


3807 Fifth Ave., W. 


| te i: When writing to advertisers please mention THE WIRELESS AGE 
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COUPLING 


our new Z. R. V. Variometer, a coupler of similar construction to the 

variometer, grid condenser and grid leak. The panel is of 4%, inch bake- 
lite, handsomely engraved and fitted with three 3 inch dials. It measures 
14% inches long by 5% inches high and exactly matches our detector and 
amplifier panels advertised in last month’s Wireless Age. 


TYPE Z R. F. REGENERATIVE RECEIVER ................ $38.00 
TYPE Z. B..V. VABIOMETER “*only) . 5.2 [2.5 oe es ee es ~ « wees 6.50 


Apparatus which excels in those qualities which for 13 years have maintained its 
~enviable reputation for reliability will be found pre-eminent in the display rooms of dis- 
criminating dealers and is manufactured by 


CLAPP-EASTHAM COMPANY - 161 MAIN STREET 
CAMBRIDGE, MASS. 


Catalogs mailed for 6c stamp = 


Sul 


"Tour Zz. R. F. Regenerative Receiver for 175 to 600 meters consists of 


LAAT 


D-L INDUCTANCE COILS 1-2 PRICE 
Order Now. Best Coils Given Out First All Are Good. 
Some Slightly Shop Worn 


They are unmounted, and cover the wave lengths, as follows: 


4000- 12000 
5000-15000 
D-L- 1000, 6200-19000 
D-L-1250, 7000-21000 
D-L-1500, 1200-25000 


All parts for the amateur and anything in Radio we have 


AMERICAN ELECTRO TECHNICAL APPLIANCE CoO. 
235 Fulton Street New York, N. Y. 


An Addition to the 
THORDARSON [s°°2,] LINE 


Type “RS” 
TRANSFORMER 


Ye KNV.A 8,000 volts.n. $15.00 
ape 10,000,7) ieee 20.00 
Peaes 15,000 2) Same 30.00 


Transformers, Oscillation Trans- 
formers, Condensers, Spark 
Gap Rotors 


Thisdarecn Electric Mfg. Co. 
511 South Jefferson St. CHICAGO 


-ApRIL, 192] | 


F. B. S., New. Orleans, La. 


There are so many things to take into 


consideration in your case that it is al- 
most impossible to give any correct data. 


Rather than make a false statement we ~ 
suggest that’ you write the Western Elec-— 


tric Company directly. You will obtain 


better modulation by using the Heising — 
method, having two of the tubes modulate 


the two oscillators. 
kk OX 
RAW Ho. Brooklyn Ne ye 


The impedance coils you speak of will be © 


all right for the purpose desired. There 

should be no difficulty when using one A 

and B battery for both circuits. The exact 

voltage for resistance coupled amplifier is 

a matter of trial, depending upon tube 

characteristics and the coupling resistances. 
* ok x 


B. B., Wichita, Kansas. 
Diagram requested is given below: 


L, D.,. Kinsale, Va. 
Any plain regenerative circuit will oper- 
ate satisfactorily. Some suggested dia- 


grams are shown on page 21, January issue | 
of THe Wrretess AGE. Radiophone can | 
be received. The plate voltage depends | 
upon the tube. Exact data regarding lo- 
cation of radiophone stations and at what 
time they operate is not at hand. Your | 


communication has been referred to the 


N.A.W.A., but We suggest that you write 


them again. 
* Ok Ok 


F. C., Springfield, Ill. 


We doubt if using the automobile lamp | 
as suggested will give results. Why not 


try it? Regarding your question about cry- 
stal and three element tubes, the exact fig- 


ures vary with different crystals and tubes, | 
but the vacuum tubes win every time, es- 


pecially when using regenerative circuits. 
* Ok Ox 
P. M. W., West Branch, Iowa. 


There is no published data explaining | 


fully the construction and theory of the De- 


Forest buzzer radiophone that we know of. ° 
The high plate voltage is produced by means 


of a spark coil with vibrator. The book, 
“Valves and Valve Apparatus, No. 11,” by 
R. Stanley, published by the Wireless 


Press, contains some information on the 


subject. 
ae a 
W. F. G, Fort Moultrie, S. C. 


As to dependability of your circuit we | 


suggest that tests be made in comparison 
with a standard tickler coil hook-up. Let 


us know what results are obtained. The 
condensers can be of .001 microfarad ca-. 
pacity, although the grid condenser may be 
a fixed capacity of about .00025 micro- | 


farad. 
* ok Ox 
L. E. S., Memphis, Tenn. 

Regulation ten ohm rheostats_ for the| 
filaments may be used. Standard vario- 
meters will operate successfully. Voltage’ 
of A battery from 6 to 8 volts: Hot wire 
or thermo coupled ammeter reading — up 
to one or one and one-half ampere wit 
be sufficient. 
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Westinghous 


Radio Receiving Equipment 


WESTINGHOUSE 
ELECTRIC 


Type RA Short Wave Type DA Detector Am- 

Tuner, Style 307189, - plifier, Style 307190, 2- 

180-700 Meters stage, 3 tubes, Audio 
Frequency 


HIS high-grade Westinghouse regenerative tuner, and tube 


detector-dmplifier embody the last ideas of two noted radio 
engineers, Edwin H. Armstrong and Frank Conrad. 


This apparatus provides a most efficient set for telegraph and 


telephone reception over the amateur and normal ship wave 
length ranges. 


Simple in Design, Easy to Operate, Single-Tuning Circuit, 
Highly Efficient. 


wi 


Interior View of RA Short-Wave Tuner 


-Interior View of DA Detector-Amplifier 


Our Radio Folder No. 4446 will interest you 
Ask Your Dealer for a Copy 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 


Westinghouse 
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Owing to the fact that certain statements and expressions of opinion from correspondents and others appearing in these columns 
from time to time may be found to be the subject of controversy in scientific circles and in the courts, either now or in the future, and 
to sometimes involve questions of priority of invention and the comparative merits of apparatus employed in wireless signaling, the 
owners and publishers of this magazine positively and emphatically disclaim any privity or responsibility for any statements of opinion 
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Learn The Code 
With The OMNIGRAPH| 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible » | 
time and at the least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will 
send you unlimited Continental messages, by the hour, at any speed you desire. It will bring an expert 
Operator—right into your home—and will quickly qualify you to pass the examination for a first grade J 
license. 


RENEWALS “hen subscription expires you will find a 
renewal blank enclosed Return with remittance promptly. 


Published Monthly at 


. 4341 Richardson Ave., 
New York City. 


THE OMNIGRAPH MFG. Co. Jan, 21, 1920. 


Cortlandt Street, New York. 

Gentlemen :—I wish briefly to commend your very excellent Automatic Transmitter. 
Recently I was successful in) obtaining a first-class Commercial Radio License and I 
believe that thé Omnigraph was my principal aid. | 

I took a four weeks course at a Resident Radio School in Theory only. I relied @) 
on the Omnigraph to get my Code to the proper speed, and the Omnigraph did it. | 

I was one of two in a class of eighteen to obtain a first-class License. The ml 
stumbling block for the others was CODE 3 . And I know that a short time 
receiving Omnigraph messages daily would have enabled them to pass the examination 
as easily as I did, 

I believe the Omnigraph to be the easiest, quickest and cheapest method to learn 
the International Morse Code. 

Cordially yours, 
(Signed) GEO. E. SELLERS 


The Omnigraph is used by several departments of the U. S. Government and by a large number of the |§ 
leading Universities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. | 

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 

Send for free catalog describing three models—$14. to $30. Do it to-day. The Omnigraph is sold under} 
the strongest of guarantees—if not as represented, your money back for the asking. 1 


THE OMNIGRAPH MFG. CO., Dept. C. 26 Cortlandt St., N. Y. | 
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Regulation of Government Wireless Systems 
DLANS for control of the Government radio activi- 


+ ties will be worked out by a special committee to 
be appointed by members of the Cabinet whose de- 
partments use the wireless or are concerned with the 
direction of it. At present there is much conflict 
between the Government departments over the matter, 
and since the war, when all the radio was under the 
supervision of the Navy Department, there has been 
no hard-and-fast set of rulesi in operation. 

_ At present the Navy has its own radio and so has 
the War Department. On the other hand, the Com- 
merce Department has charge of the issuance of 
licenses for commercial radio. The Post Office De- 
partment, which is ordinarily charged with the super- 
vision of methods of communication, has nothing to 
do with radio, although in the war period it was in 
control of all the land telegraphs and also the ocean 
tables. It appears to the Cabinet members that the 
Dresent situation is mixed and needs adjusting.. 

| There are various technical questions mvolved, such 
us control of the wave lengths, day and night periods 
be given over to the several departments for re- 
seiving and sending, and the co-operation of land 
relegraphs with the radio systems. 
The committee will also probably consider the super- 
Wision of commercial radio activities. It will not be 
the intention to institute Government .control such 
/was applied during the war, but regulations which 
‘stems would have to comply with in future in order 
0 receive licenses. 


New Wireless Autographic Machine 


MACHINE for recording autographically radio 
signals from great distances, constructed on a differ- 
t principle from the cumbersome apparatus now in use, 
been completed and’ was demonstrated by Dr. E. A. 
hard and Dr. J. C. Karcher of the Bureau of Stan- 
irds. They have placed it in the same circuit and re- 
Orded with the same pen the ticks of a chronometer and 
€ naval observatory time signals from Annapolis. 

A. chronographic recording drum pushes the paper past 
e chronograph pen at a uniform rate of speed and the 
lenals are recorded as humps of the line, short humps 
x dots and longer ones for dashes. By winding the 
tuating magnets in different directions, it is possible 
tecord simultaneously the seconds of local time as fur-. 
shed by a chronometer and compare them with stan- 
td wireless observatory time without the errors of 
lag” of the instruments. 

he machine was perfected in order to replace the 
ent wire telegraphic ear recorded methods of making 
tific time observations. 3 
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Radio Papers Disappear With Discharged Engineer 


D®*. WILLARD C..GREEN, a. research engineer of 
Jersey City, was arrested in his room at the Hotel 
Deer Inn in Orange, N. J., by Detectives James Dinley 
and Henry ‘Gautier of the Jersey City Police Department. 
A, blue print and some metal bases, valued at $50,000 by 
the Radio Audion Company, found in his room, were 
seized by the detectives and brought back to Jersey City. 
Dr. Green was discharged by the company and, ac- 
cording to Elman B. Meyers, the blueprint and bases, 
which were to be used in an invention being perfected 
by the company, disappeared .about the same: time Dr. 
Green left. 
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Miniature wireless ’phone and telegraph outfit which is now used 
on board ships in Germany 


Wireless Fog Signals for New York Harbor 


"T BREE wireless fog signals are being installed by the 

Department of Commerce for finding the entrance to 
New York Harbor. One will be on Fire Island Light- 
ship for vessels coming from the east, one at Sea Girt 
for vessels from the south and the third on ‘Ambrose 
Lightship at the entrance to the channel. 

They will send out an automatic radio message continu- 
ously. The signals can be picked up by means of the radio 
compass, which will indicate the direction from which the 
signals are sent. By taking his bearings from different 
stations the master of a vessel can determine his exact 
position. 

This system is the opposite of the former wireless 
range finding one, in that a navigator determines his 
own position instead of flashing a-signal to shore and 
having radio operators notify him-whereé he is. More- 
over, a vessel will not have to wait to get its position, 
The sending apparatus can be operated by the regular 
light keepers, wireless operators not being required. 


United Fruit Acquires Radiocorp Stock 


FDWARD J. NALLY, president of the Radio Cor- 
poration of America, announces that the United 
Fruit Company has acquired a substantial minority inter- 
est in the Radio Corporation of America, and the United 
Fruit Company will be represented on the board by 
George S. Davis, who has been elected a director. 


O- 
Golden Gate Pilots Use Radiophones 


N O longer will transpacific liners have to dally in the 
fog outside the Golden Gate waiting for a port pilot 
to guide them into the harbor, for all of the pilot ships 
are to be equipped with wireless telephones. 

As soon as a steamer sends a wireless for a pilot, the 
pilot sloop outside the heads is notified and a pilot is 
transferred to the liner to bring her through the Golden 


Gate. 


The Duncan sisters giving a bit of vaudeville by radiophone 


Marconi Has New Wireless Fog Device 


DISCOVERY of a new wireless invention by which 
ships may be guided during dense fogs was an- 
‘nounced in Liverpool by William Marconi at the annual 
British shipmasters’ dinner. | 

This invention, he said, has not as yet been in opera- 
tion anywhere, and is based on a principle by which elec- 


tric waves may: be directed in any definite direction like 


flashes from a lighthouse. He declared these waves 
would take the place of leading lights in thick weather, 
and would prevent collisions of vessels during fogs. 


Radio Censorship Abolished 


HEREAFTER no censorship whatever will be exer- 
cised by the naval radio service over press or other 
commercial messages transmitted by wireless to relieve 
cable congestion. This announcement was made after 
a Cabinet meeting by Acting Secretary of the Navy 
Roosevelt, who was invited to the meeting by President 
Harding. 
’ Former Secretary of the Navy Daniels put into effect 
a limited censorship on messages sent by naval radio 
to apply only to despatches which might tend to create 
misunderstanding between the United States and other 
nations with which ‘America is on friendly terms. His 
theory was that any such message transmitted by a 
Government might possibly be construed as ‘having the 
approval of the United States Government. 

Mr. Roosevelt’s statement reversing the Daniels policy 
follows: “In the past the policy of the Navy Department 
embraced a limited censorship over certain messages 
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transmitted by the naval radio. The Department feels 
that censorship is repugnant to the ideas and concepts of 
the American people, except in times of national emer- 
gency. It is furthermore felt that censorship even of 
a limited nature implies a departmental sponsorship for 
those messages which are permitted to be sent. ‘i 

“On account of the above and in view of the fact 
that no national emergency exists at this time, the De- 
partment hereby removes all restrictions over the press 
and other commercial messages sent by the naval radio, 
and wishes it further understood that by doing this it dis-}- 
claims all sponsorship for any, messages thus sent.” : 


© 


|) 
Wireless Service Between U.S. and Japan Extended ji 
ig is officially announced that wireless communication | 
between Japan and America was extended to the whole, 
of the United States with the inauguration of the high-]- 
power sending station at Hara-No-Machi, near Sendai.. | 
Outgoing press messages will be accepted at 54 sen, 
(under normal exchange values about 27 cents) to San 
Francisco and 60 sen to New York and Washington. | 
The wireless rate will represent a reduction of 16 sen}# 
(or about eight cents) on messages sent to New York 
over the cables at press rates. 


® 
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Annual Report of Bell System Describes Use of}. 
Radiophone 
CONSIDERABLE part of the annual report of 
the American Telephone and Telegraph Company, 
just issued, is given to a description of progress made, 
during the year in development and research, especially 
in the field of radio telephony ‘As the year closed, it 
is stated, more than 2,500 research and development 
projects were in hand, all designed to improve service]; 
and facilities. In 1920 two experimental radio telephone| 
stations were erected on the Atlantic Coast, one near As- 
bury Park and the other near Plymouth, and they have’ 
maintained communication with two experimentally, 
equipped ships plying from Boston to South Atlantic! 
coast ports. 
Radio telephony is established, the report indicates. 
“Tt will play an important part in establishing telephone}: 
communication with otherwise inaccessible places, and| 
will make it possible for aircraft in flight and ships at} 
sea to connect with the wires of the bell system and thus {i 
hold conversation with any of its subscribers wherever}: 
located throughout the United States.” ad 
Development of wireless telephony for trans-oceanic}) 
use has progressed, it is added, since 1915, when suchi 
conversation -was first made possible. As no means has} 
been found of making submarine cables carry the voice 
for such distances, development work in this direction is} 
continuing. i | 
Inability to confine a wireless conversation, to the sta-j 
tions immediately concerned is a factor which has inter- 
fered with the general utility of the radio telephone. By | 
-a method which enables a message to be automatically; 
enciphered at the sending end and deciphered automatical- 
ly at the receiving end in the form of printed words, this 
has been in a measure overcome, the ciphered words be- 
coming an unintelligible jumble of sounds to stations not 
especially equipped to receive and decipher them. 4 
This method is declared to be readily applicable to use| 
in the sending of press dispatches and the like. For 
purely conversational purposes a similar system of coding 
and decoding has been developed which makes the re- 
ceiving end hear only intelligible words, while eaves- 
dropping stations get only confused, unintelligible oa 
OS eS of this system, it is stated, is being 
tinued. . 


con- 


New York Amateurs Put It Over 


A Complete Description of the Exhibition and Convention of the Second Dis- 
trict Executive Council Which Proved to Be a Record-Breaker in Every Way 


ry 
oe combined conven- 
tion-exhibition of the 
| Executive Radio Council, 
composed of the amateur 
| radio clubs of the Second 
Radio Inspection District, 
which was held at the 
Pennsylvania Hotel, New 
York, March 16th to 19th, 
‘inclusive, started off ra- 
‘tionally and ended in a 
deluge. 
_ The idea underlying the 
affair was to have a party of 
|/amateurs for amateurs; but 
the whole world came to it. 
‘The general result so far 
exceeded the wildest dreams 
of the council that it nearly 
‘drove the committee in 
charge of it wild before it 
‘was over. The whole thing 
was founded upon hope, 
‘financed on faith, and suc- 
ceeded like John D. Rocke- 
‘feller. The story of the 
/convention is in reality a 
most striking example of 
doing the impossible; and 
| nothing. 
History records that back 
‘in January, when about 
) Seventeen amateurs of the 
Second District Executive 
Radio Council were seated around a table at the Sea- 
\men’s Church Institute, New York City, talkin’ and 
|speakin’ with one another, somebody, having nothing else 
|to say, suggested that the Second District was due for a 
‘convention. (The members of the committee report that 
|they thaven’t located that fellow yet, but they have hopes.) 
|The argument was, that practically every other district 
‘had had a convention and listened to very learned discus- 
|Sions, various dissertations, schemes, plans and what-not, 
and the idea seemed to be that the amateurs of the Sec- 
ond District should show their good-fellowship and their 


willingness for self-sacrifice by enduring the same ordeal 
as amateurs of the other districts had recently been 
proven 

| Somehow, like vaccination, the idea didn’t take. No 
jgreat shouts of joy resounded, and the seventeen went 
‘back to sleep. Then it happened; just as things always 
do when everything is quiet and peaceful. Bang! came 
the explosion of the idea that has made echoes from the 
‘Arctic to the Gulf, and from London to Honolulu. 

| Someone got right up in meeting and told the now 
‘famous seventeen varieties of amateurs that they were a 
jbunch of sleepers, dead ones, and the subject of ridicule 
‘by the amateurs of all the other radio districts of the 
Re including the illustrious Tenth. Here they were, 
of the world, in close touch with all the latest dope, the 
latest developments and latest and most up-to-datest 
everything, and still they had never shown any sign of 
particular accomplishment or energy. The unidentified 
Omeone caustically remarked: “For heaven’s sake, fel- 
Ows, if the Second District is going to do anything let’s 
et busy and do. something different, something bigger, 
than has ever before been done in the history of amateur 
radio. Let’s put the Second District on the map for all 


| 


The Glavin wireless controlled vehicle, or torpedo, which was 
demonstrated twice daily and proved to be a leading feature of 
universal interest 


in New York, the very heart of all the radio activity — 


time. I suggest that we go 
uptown and hold a radio 
show and convention for 
more than a day or two and 
on a big scale. Let’s go 
hire the Grand Central 
Palace for a week!” 

Six amateurs who had 
fallen off their chairs in a 
faint had to be revived at 
this point. 

When the meeting was 
able to regenerate itself and 
resume, it was suggested 


that a convention com- 
mittee be appointed. It 
was. Inquiry as to finan- 


cial resources then dis- 
closed the fact that there 
was exactly $12.07 in the 
treasury with which this 
world-beating affair was 
to be financed! 

Fond dreams of a week at 
the Palace were dissipated 
quickly, with considerable 
damping, so to speak.. But 
in true amateur style, it 
was decided to attempt to 
put the thing over, at least 
for four days, and trust to 
luck and hard work to make 
it successful. 

And so it came to pass that the thing that couldn’t 
be done, was done, in due time on the Roof Garden and 
adjoining Butterfly Room of the Pennsylvania Hotel. It 
was an unquestioned success from the start; in fact one 
of the cold-feeters of the fraternity, who couldn’t see 
anything to the attempt but failure, had to be rescued 
from being trampled on at the doorway the first night 
by the crowd entering the exhibition, interrupting his 
attempted assurances to the ticket taker as to what a 
failure it was. 

To those who had seen the project from the start and 
had watched it grow as a result of their unselfish efforts 
day by day into the great big success it was, the words 
of the convention committee chairman, J. O. Smith, 
at the dinner on the 19th—“Well, fellows, we’ve put it 
over”’—had a real significance. Every member of the 
‘Council can take justifiable pride in having had a part 
in an enterprise that any other group of men, or any other 
fraternity in the world, would have regarded as a hope- 
less impossibility. They had a right to feel satisfied 
for they had made their undertaking a smashing, big 
success, the biggest thing ever done in the history of 
amateur radio, and had done it on twelve dollars, plus 
seven cents ... and faith. 

Things began to happen even before the date of open- 
ing. On the night of the 15th, a few faithful ones were 
limping about the exhibition hall, wearied after two days 
and nights of real work whipping things into shape 
for the opening the next day, the hall resounded to the 
SOS of the Madawaska, which had just met in collision 
with the Invincible off the Jersey Coast. It came at a 
time when C. J. Goette (2JU), one of the convention 
committee, had been asked to help somecne adjust a loud- 
speaker horn; and he sure did a regular job, for the first 
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thing that boomed out of it after Goette got it working, 
was the SOS of the Madawaska. 

The newspapers got hold of the story of course, in 
some totally unknown manner, and in next morning’s 
editions some millions of readers learned how ‘a radio 
amateur on the roof of the Pennsylvania Hotel had saved 
a whole ship, its cargo and its passengers. There was 
but incidental mention of the fact that the Brooklyn 
Navy Yard and ‘a number of other.ship and shore sta- 
tions had also helped. 

At two in the afternoon of the 16th, the convention 
and exhibition was formally opened by Gen. Edgar Rus- 
sel, talking over a radiophone from Fort Wood. . The 
speech was reproduced by a loud-speaker horn at the 
Signal Corps booth in the hall, in such volume that it 
was feared several of the windows would be bent out- 
ward before it was over. 

Then they came, and the attendance figures were up 


in the hundreds before the doors had been open more. 


than an hour or two. At 3:30 p. m..the first meeting 
“was held in the Convention Hall. The attendance was 
about 150. An ‘afternoon gathering of schoolboys had 
been expected; but instead, there was an audience com- 
posed of a good percentage of men, even some gray- 
heads. This same condition held all through the week. 
The percentage of grown people who attended the va- 
rious sessions of the convention in every case so exceeded 
the younger element by a good margin, that one lone 
exhibitor had @ kick. His grievance was that he sold 
small dingbats and whatnots to the younger element ‘of 
radio, but that as their elders predominated at every ses- 
sion, he was disappointed in the volume) of business. 
An analysis of the matter proved to the satisfaction of 
everybody interested that the youngsters were there in 
what seemed to be ordinary numbers, but the totally 
unexpected attendance of grown-ups completely over- 
shadowed them. It did look as if the traditional office 
boy alibi had been requisitioned by more than one em- 
ployer, who felt the necessity for burying his grand- 
mother or his mother-in-law at least a couple of after- 
noons that week, in order to commune at first hand with 
his favorite hobby. 

On the afternoon of the 16th, H. C. Gawler, of the 
Radio Corporation of America, delivered the after- 
noon’s scientific lecture on all sorts of tubes, receiving 
and transmitting. After listening to Mr. Gawler for an 
afternoon everything was perfectly clear, whetting the 
appetite for the evening session in Convention Hall, when 
there were two very interesting speakers on the same 
interesting subject—tubes. “What Occurs in a Vacuum 
Tube,” was made plain to everybody present by means 
of Bray Moving Pictures and the very able oral descrip- 
tion of the various stages of operation by L. M. Clement, 
of the Western Electric Company. The movies proved an 
excellent method of visualizing the unseen and were an 
innovation of great interest to the audience of 400 pres- 
ent. By means of these ingenious movies, Mr. Clement 
clearly showed what happens in a tube when it is properly 
operated. One man in the audience was ovrheard to 
remark that he would like to see movies of what happens 
in the tubes of some of the amateur sets, where antenna 
currents of 5 amperes are reported from two 5-watt 
tubes. 

The other part of the double bill was “Constant Cur- 
rent System of Modulation in Radio Telephony,” by R. A. 
Heising, also of the Western Electric Company. Mr. 
Heising’s presentation of this important phase of radio 
telephony is always interesting and instructive, but on 
this particular occasion, when he described the faults 
common to proper modulation in amateur radiophone 
sets, it was plain to be seen that most) of those in the 
audience were so eager for every word, for every in- 
‘tonation of Mr. Heising’s voice, that about half of the 


figttres totalled 914, so it looked as if it was going to be | 


' straight ahead about its business, then veered off to 
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audience wasn’t even breathing for fear of disturbing 
him. 7 
The preliminaries of the world’s championship speed | 
code contest were supposed to be held immediately fol- | 
lowing the tube meeting in Convention Hall. It devel- | 
oped, however, that the motor used for driving the auto- 
matic transmitter had become so imbued, permeated and 
saturated with S P E E D, possibly because of anxious | 
anticipation of its part in the important event, that it 
went clear crazy in the head and couldn’t be coaxed to © 
run at any rate less than 10,@00,000 r.p.m. As none of 
the contestants present was willing to enter the prelimin- 
aries with a minimum rate of 176 words a minute con- | 
fronting him, the trials were postponed until the follow- 
ing night. al 
At 10.30 p. m. the curtain was run down. The com- | 
mittee finally succeeded in getting the last radio enthus- | 
jast out of the hall by 12 o’clock, when they locked up | 


the place, and called it a day. The first day’s attendance | 


some affair before the week was over. 3] 

On the afternoon of Thursday, the 17th, the exhibition 
had struck its full stride and was going strong. Stand- | 
ing in the center of the hall the din of signals from a | 
dozen loud speaker horns roared into one’s ears. From | 
one horn came the mosquito-like squeak-squeak of the fa- | 


miliar spark-coil, from others the raucous tones of an 
amateur “non-sink” rotary, the smooth tones of the fa- 
miliar “sink” rotary, the piercing’ notes of the 500-cycle 
quenched, and the limpid, flute-like notes of the big fel- | 
lows, whose signals are copied in far-distant strange 
lands. Occasionally, there mixed in the “Hello-hello” 
of a radio-phone, or that familiar and persistent call of : 
“M O”—the station some amateurs have not as yet been 
able to locate. It-was, beyond.a doubt, the amateurs’ 
paradise. Not only did they listen, but many of them | 
went about with their mouths open to drink in this at- | 
mosphere direct from the promised land. They literally | 
bathed in this nectar. of the gods. It was their greatest | 
desire come true—the amateurs’ heaven itself, within 22 | 
floors of the earth. ee |! 
The Thursday afternoon meeting in Convention Hall | 
was addressed by George J. Eltz, of the Manhattan Elec- | 
trical Supply Company. About 200 amateurs attended 
the meeting and listened very attentively to what Mr: 
Eltz had to say about extracting unnecessary ohms of 
resistance from antenna and ground systems. - The talk 
was on a subject of the greatest importance to ama- 
teurs, for many of them do not know and cannot conse-— 
quently realize the connection between antenna resistance, 
antenna current, radiation and consequent range of a 
station. It had been the intention of Mr. Eltz to ex- 
hibit an amateur antenna and ground system of 4 ohms | 
resistance as a specimen of perfection in amateur opera- 
tion but, while he was able to locate quite a number of 
the order of 50 ohms resistance, he could not locate any 
of 4 ohms. If the amateurs profit by the facts brought | 
out by Mr. Eltz—and he certainly made them plain 
enough—the order of things will undowbtedly be reversed 
by next year. 5 
At the conclusion of the afternoon programme in Com 
vention Hall, the visitors were thrilled by the sight of a | 
torpedo on wheels wandering about the hall, but seem- 
ingly uncertain as to its destination. For a while it went 


SS a ee 


side, straightened out again and then suddenly changec 
its mind and swung entirely around and headed in 
opposite direction. Everybody was mystified for a w 
but Edward Glavin finally let the crowd in on the s 
and demonstrated how easily the apparatus could be 
motely controlled by radio. One woman visitor, 
wore a wedding ring, watched operations for a time 
and then suggested that it would be a good idea if s 
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could attach the remote control principle to friend hus- 
band when he went out nights and forgot where he lived. 
Evidently Mr. Glavin’s answer didn’t satisfy her, for she 
went away with a disappointed look on her face. One 
business man wanted to know if Mr. Glavin could attach 
his remote radio control apparatus to a flock of traveling 
salesmen, then he’d be able to make those fellows go 
where he wanted. The radio controlled torpedo proved 
to be one of the most interesting features of the exhibi- 
tion and demonstrations twice a day were watched in- 
tently by the large number of visitors, who loudly ap- 
plauded every appearance of this latest scientific marvel. 

The Thursday evening meeting in Convention Hall 
brought two favorite sons of the Second District to the 
lecture platform, E. H. Armstrong and P. F. Godley. 
Mr. Armstrong told of wonderful results obtained with 
the super-autodyne, high-frequency, amplifier. One state- 
ment which was particularly interesting to the amateurs 
was that with the system of high-frequency amplification 


An enthusiast of the fair sex who visited the exhibition took 
the opportunity of learning how 2ZL’s 100 watt set is 


operated, under the tutelage of H. C. Gawler 


shown the number of amplifier tubes which it was possi- 
ble to use could be 4-11-44-57, or infinite, for that matter. 
That worried the amateurs who attended the meeting, 
and for two reasons. One was, the great amount of 
signals which were in the air from China, Australia, 
Siberia, and other remote points which they could hear 
and read with 44 steps of radio frequency amplification— 
if they had it. The other great problem was the means 
of lighting the filaments of 44 tubes—when its a contin- 
ual struggle to keep one or two filaments going seven 
days a week. ‘The radio-amplifier, while highly desir- 
able, seemed a little bit out of reach. It is rumored 
that Mr. Armstrong will come along some day and tell 
the amateurs how to run the filaments of a 44-step 
‘radio-frequency amplifier on A. C., thereby conferring 
an everlasting favor on the fraternity. 

P. F. Godley’s talk was a very interesting one on effi- 
ciency in operation of transmitting and receiving sets, 
particularly in the matter of short wave regeneration. 
It became apparent after listening to Mr. Godley that 
efficiency in receiving doesn’t consist of merely hearing a 
signal. It’s what you do with it after you get it, that 
counts. It was made clear also that with proper meth- 
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ods and apparatus signals can be pulled out of the air — 
that were not there before; that is, those inaudible to 
an ordinary receiving set. Some remarkable examples 
of the regeneration and amplification of signals from 
distant points, in daylight, were cited. } : 

The first preliminaries of the championship speed con- — 
test were started immediately at the conclusion of the — 
Convention Hall programme. The first trials were con-— 
ducted at a minimum speed of 35 words a minute, and ~ 
gradually increased. About sixty candidates entered the — 
trials and a large percentage of them fell by the way- 
side early in the game. | 

The following official message from President Warren — 
G. Harding addressed to the Executive Radio Council, i 
Pennsylvania Hotel, New York, came over the air from 
‘Arlington (NAA) at the end of the nightly time signals ~ 
and weather reports: . | 

“Greetings and good wishes to an organization that — 
is in the forefront of progress, whose members have al- | 
ways been leaders of interest in the development of radio _ 
science, and whose services during the war and since have 
been of real public benefit.” | 

The message was received on the equipment in the 
Navy Department’s exhibit, in Exhibition Hall, by Chief 
Radio Gunner E. W. Dannals. | 

The attendance on the second day was 1017 and Eg 
hibition Hall was well filled all evening. i 

On Friday, the 18th, the exhibition opened at 2 o’clock 
as ustial and it was apparent early that the attendance 
was going to exceed either of the previous days. 


The meeting in Convention Hall in the afternoon wasi 
addressed by Robert Gowan, of the DeForest Com- | 
pany, who gave a demonstration and talk on new C. W. 
transmitting and receiving equipment of that company. — 

Friday night was convention night and was given over 
to talks and discussion of amateur operating problems | 
and conditions. The meeting was addressed by Chiefy | 
Radio Inspector Arthur Batcheller, of the Second Dis- | 
trict, and Charles H. Stewart, Atlantic Division Man- | 
ager, American Radio Relay League. j | 

Mr. Batcheller spoke at length upon the relations of — 
the Department of Commerce with the amateur, his re 
marks being of great value in acquainting the amateurs — 
more closely with the provisions of the radio laws and © 
regulations, and the amount of work which his office 
is called upon to handle, both amateur and commercial. | 
He complimented the amateurs upon their general ob-— 


| 


q 


r 


; 


congestion of amateur stations in the Second District, that 
the very few cases where official action was necessary in 


Mr. Batcheller impressed his hearers as being very earn: S| 
est, but very human with a warm feeling of friendshi 
for the amateurs, and it is a safe bet that many ama- 


citizens, so far as radio was concerned. ; 

Mr. Stewart gave a very interesting talk on the value 
of organization in amateur radio. He related how or- 
ganization and common effort had built up a national 
relay organization of amateurs, that resembled, in its ope 
ation, that of our great railways. A message, like 
train, started at one end, could be depended to ge 
through to the other. His word-picture of what organ- — 
ized effort will accomplish was very. interesting and was | 
closely followed by those present. 5 

The world’s championship code speed finals w 
started at the close of the convention meeting, with t 
result that the world’s record for accurate reception at | 
high speed was broken by Mr. B. G. Seutter. This is 
fully described in another column. ae 

The attendance on Friday was 1,519 and at times | 
ing the evening the floor of Exhibition Hall was crowd 
to capacity. Although the show was scheduled to cle 
at 10:30 p. m., it was an hour later before the last visitor | 
had left. ie 
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~ On Saturday afternoon the crowd at the door became 
‘so great before opening time that the corridors were 
filled and it was necessary to open a second ticket office. 
_ The first thing on the programme was the jamming con- 
test open to only bona-fide amateurs. This contest was 
won by N. Bernstein, Brooklyn, the best among about 
twenty-five contestants. The trials consisted of about 150 
words transmitted by hand on a buzzer, fifteen contestants 
at a time endeavoring to copy the signals through inter- 
ference created by other buzzers connected into the cir- 
cuit and operated spasmodically. Regulation head tele- 
phones were used, connected in multiple to the buzzer 
circuit. Mr. Bernstein succeeded in making copy that was 
more nearly correct than any other contestant, He was 
accordingly awarded the prize of a Grebe detector and 
two-step amplifier set, donated by the A. H. Grebe Com- 
pany. 

The judges in the amateur home-made apparatus con- 
test then gathered in the booth of The Radio Club, Irv- 
ington, N. J., and looked over many specimens of appara- 
tus in three classes—spark transmitting, continuous-wave 
transmitting, and receiving. After long consideration and 

trial in actual operation the prize for the continuous 
wave set, based on workmanship, appearance and ar 
ciency was awarded to Albert Bischoff (2A MF), 
Newark, N. J., and he was accordingly awarded two % 
watt ‘Radiotrons, the prize for this class of apparatus. 


_ No award was made in the case of spark transmitting 
apparatus. 

_ The prize for receiving apparatus was also awarded 
Pe Mr. Bischoff, after a competitive trial with a number 
‘of other sets, and he received a pair of Brown receiving 
a donated by the Pacent Electric Company. 

On Saturday afternoon the meeting in Convention Hall 
was addressed by K. B. Warner, Editor of Q. S. T., and 
Frank Conrad of the Westinghouse Company. Mr. War- 
ner spoke enthusiastically of the possibilities and future 
of C. W. transmission, and showed a number of good 
circuits, with helpful suggestions for their operation. 
Mr. Conrad displayed and described the new receiving 
equipment which the Westinghouse Company is now 
building for the amateur market. 

The dinner, which started at 6:30 and lasted till nearly 
midnight, is described elsewhere in this issue. 

a ~The attendance on Saturday was the Jargest of any 
day of the week, the total being 1,815. This made the 
total attendance for the four days 5,165, The attendance 
in detail for the four days was as follows: 


| r ; Paid 


‘Exhibitions, passes 


Admissions and repeaters Total 
Wednesday, Your oa. 40d 422 916 
Wechursday, 17th;..... 667 448 IOI5 
\aperiday,; 18th (...5... 789 631 1520 
| Saturday, roth ..... 815 899 1714 
| _ Total for four days 2765 2390 5165 


_ The executive Radio Council of the Second District, 
sponsors of the record-breaking show, is composed of 
two representatives from each of the following clubs: 
-Y.M.C. A. Radio Club, New York; Stuyvesant Radio 
Club, New York; The Radio Club, Irvington, New Jer- 
sey ; Yonkers Radio Club, Yonkers, N. Y.; Radio Traffic 
\Arsociation, Brooklyn; Bloomfield Radio Club, Bloom- 
field, N. J.; Westfield Radio Club, Westfield, N. J.; Ar- 
mour Villa Radio Club, Yonkers,..N. Y.; Radio Club of 
he Bronx, Bronx, New York; Ridgewood Radio Club, 
Ridgewood, BJ. v he total membership of these clubs 


“the Council was formed for the purpose of mutual 
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benefit and general improvement in amateur operating 
conditions. During its short existence of a few months 
the Council has accomplished | a great deal, has assisted 
a great many amateurs as a “big brother,” and has al- 
ways promoted the advancement of the science of ama- 
teur radio communication whenever possible. The clubs 
which compose the Council are the leading ones of the 


’ Second Radio Inspection District, which includes South- 


ern New York, Long Island, Staten Island and Northern 
New Jersey. 
The Exhibitors in Exhibition Hall were the following: 
Acme Apparatus Company ; Adams-Morgan Company ; 
American Electro-Technical Appliance Company; Amer- 
ican Radio Relay League; American Radio and Research 


Instruction to all visitors was made a feature at the Radio 
Corporation’s booth where radiotron’s were used for both 
sending and receiving 


Corporation; Burgess Battery Company; Chicago Radio 
Laboratories; Clapp-Eastham Company; Continental 
Radio and Electric Corporation; DeForest Radio Tele- 
phone and Telegraph Company; F. M. Doolittle Com- 
pany; Experimenter Publishing Company; Federal 
Telephone and Telegraph Company; John Firth & Co.; 
‘A. H. Grebe & Co.; Insulate Paint Company; Manhat- 
tan Electrical Supply Company; W. J. Murdock Com- 
pany; Pacent Electric Company; Lehigh Radio Com- 
pany; Radio Corporation of America; Radio Distribut- 
ing Company; Ship Owners’ Radio Service, Inc.; Shot- 
ton Radio Manufacturing Company; Super Radio Lab- 
oratories; The Radio Club, Irvington, New Jersey; C. D. 
Tuska Company; United States Department of Com- 
merce, Radio Service; United States Army, Signal Corps, 
Radio; United States Navy, Communication Service; 
Westchester Electric Appliance Co., Inc.; Westinghouse 
Electric and Manufacturing Company; Wireless Press; 
Y. M. C. ‘iA. Radio Schools. 

The committee of the Executive Radio Council in 
charge of the convention and exhibition, was: 

J. O. Smith, Chairman; A..H. Heim, J. Di Blasi, 
R. H. McMann, A. F. Clough, F. C. W. Thiede, C. G. 
Taber, E. W. Dannals, C. E. Pearce, J. N. Ferguson, 
C. J. Goette and Leroy Watkins. 
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Banquet! | 


A DJECTIVES fail in any attempt to make a word 

picture of the banquet that closed the four-day ses- 
sion. It was far and away the most significant demon- 
stration ever given of the deep and serious purpose, the 
strong unity of comradeship that binds the amateurs 
together. And the striking fact that remained in the 
minds of the spectators was that the banquet had not 
been intended to demonstrate anything. It was just a 
‘get-together feed, an informal gathering of co-workers 
who share a common ideal and purpose and who like 
to talk with, at and for each other. 

The stately beauty of the Grand Ballroom of the 
Hotel Pennsylvania rather overwhelmed the 591 diners 
when they first found their seats. But-before the ser- 
vice had progressed beyond the fish course, the ban- 
quet had become “a party’—with everybody singing the 
popular songs more or less harmoniously, but with plenty 
- of spirit and a gusto that made the orchestra’s efforts 
soundless. Those who had brought regenerative lungs 
with them occupied the periods intervening with whist- 
ling, in dots and dashes, the calls of old and new ac~ 
quaintances and broadcasting various msgs. pertinent and 
impertinent, with answers that omitted nothing in their 
whistled return. 

The greetings found a still higher pitch, however, 
when somebody announced a visitor from Hawaii and 
greetings to KEI brought a startling response in the form 
(and shape) of a Hawaiian maid of dusky hue who 
oscillated between the tables with little impedance from 
a garment mainly composed of a drapery of rushes and 
a few beads. Then when anxious wives and sweet- 
hearts had restored order among their dinner partners 
and were breathing easier ,a statuesque beauty appeared 
from nowhere in particular and sang a soothing song 
about something or somebody, and then did it all over, 
to another tune and with the aid of a violin. Following 
which came the song leader again, and everybody joined 
in a merry chorus of popular songs calculated to aid 
digestion through to the demi-tasse. 

With the last sip, came the rap for order—badly 
needed—and the chairman, J. O. Smith (2ZL) opened 
up a dignified address of welcome with the classic 
phrase: ‘Well, fellows, we put it over!” 

Bedlam again. 

When the drum-fire of hand-clapping, roars of appre- 
ciation and general hilarity had subsided, we heard some- 
thing to this effect: 

“The Radio Amateurs of the Second Inspection Dis- 
trict have attempted the biggest thing ever done in the 
history of amateur radio, and they have put it over. 

“As to the financial end of it, there has never been 
any intention on the part of anyone to make any money 
out of it. All the Executive Council was interested in 
financially, was to break even. The whole thing was 
launched on blue sky and faith. It was made a success- 
ful undertaking by the whole-hear‘ted co-operation of the 
individuals who attended the meeting and who dug down 
into their pockets and financed the initial stages of the 
undertaking by volun‘ary contributions. 

“As to the great amount of good done by this Con- 
vention and Exhibition—no man can say. It is inesti- 
mable. For the first time in their lives manv ama‘eurs 
have actually seen and heard equipment of all kinds in 
operation that heretofore they have seen only on the 
printed page. They have had unlimited opportunity for 
asking questions (and the radio amateur at questioning 
is the champion of the world) and obtaining first-hand, 
valuable information from men who were able and will- 


ing to give it, and which has never before been avail- 
able. Pt 


. know our fellow man, or our fellow amateur, these bar- 


“Then there is the bigger side of the matter—the side | 
which concerns not only this exhibition, this district, or 
this country, but the scheme of civilization of the world | 
at large. And that is, to know your fellow-man. In 
ordinary life a stranger is viewed with indifference, in- 
tolerance or hostility; the same rule applies equally well 
to amateur operation or to the world at large. Once we | 


riers of coldness and distrust disappear, and an inter- 
change of ideas and information, of value to both sides, | 
usually follows. It is a fact that this convention and 
exhibition has accomplished an untold amount of good | 
in the way of a better understanding between all of us. | 
And if we have accomplished the general result of ad- | 
vancing the great scheme of civilization to a higher | 
plane, we have accomplished something of which we can_ 
all feel justly proud.” | 

Mr. Smith then introduced the individual members of | 
the Convention Committee, “to whom,” he said, “the suc- | 
cess of this convention is due.” Generous applause was | 
given each of the ten members as they rose in turn | 
from their places at the tables. a ||| 

H. C. Gawler, of the Commercial Department, Radio 
Corporation of America and former Chief Radio In- | 
spector, First District, was then introduced. Mr. Gawler | 
dwelt upon the problem in radio interference in the opera-_ 
tion of amateur radio stations and said that one reason | 
why he favored radio clubs, was that they kept the ama-/ 
teur out of war. “To overcome this difficulty,” he said, | 
“it is only necessary to start a radio club, and let it do 
the work. The club should have a means of obtaining | 
information concerning the progress in radio from day | 
to day, because radio certainly is making fast progress. | 
Unless this information is obtained through the radio. 
clubs, there will be difficulty. . Tl 

“There is an easier way to do this, if in organizing a} 
radio club you will take into consideration the fact that | 
there are three classes of amateurs now, as against only | 
one class before the war. There now is the junior class, | 
intermediate class, and the ultra-amateur, in the C. W. | 
class. If you make your club meetings interesting to | 
the C. W. class, the little fellows are going to fall behind | 
and be in the way, and they won’t enjoy themselves at all. 
You will have to have a three-spirited create and hes 


ing to the needs of the junior, the intermediate and then | 
this ultra-amateur class. i 

“You should have selected groups in the clubs formed | 
with the object of holding meetings once a month for 
elementary and advanced discussions. 


Then call on the 
manufacturers of amateur radio equipment and ask them) 
to send speakers to your meetings. You must have a) 
plan; a progressive one; if you do not keep on, C. W. 
will run away from you.” oy 
F. H. Schnell, traffic manager, A. R. R. L., was next | 
called upon. He said: iH 
“This convention has been to me like a big dream, 
and I think I am dreaming yet. I have never seen a 
thing like it in my life; I’ve never seen any place wh 
sO many amateurs have been gathered together. As 
sat up in my booth for the last three days it has b 
like something going up and something going down. 
some‘hing was your chairman, Mr. Smith, and Mr. 
Mann. One is an oscillator and one is a modulato 
They did carry some!” 
He then displayed a handsome silver loving cup, 
sented to the American Radio Relay League by W 
Smith in the interest of “citizen wireless,” stating 
suggestions had been asked as to what it should be 
for and for wha‘ period of time. He reported tha 
answers to this question had been received: 
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“One of them says, ‘Hook her to your bulb.’ Another 
says, ‘Fill it with electrons and give it to Paragon Paul.’ 
Another says: ‘Hold it until Grebe gaps or Baldwin 
phones.’ The other 387 said: ‘Fill it with something to 
drink and distribute it around the banquet hall.’ ” 

Each suggestion was received enthusiastically, but de- 
cision was apparently reserved and the thirst of ma- 
jority opinion went unrelieved, as Mr. Schnell concluded: 

“To the members of the Second District Council I 
want to say that I wish to congratulate you on doing 
something that is the finest thing that was ever done for 
citizen wireless ,and if you are going to have another 
show, place me on top. If someone does not wake me I 
will still think this is a great big dream.” 

Chairman Smith then constituted himself a human di- 
rectory and called, by name and call letters, for hundreds 
of individual amateurs to make their presence known by 
standing up and receiving the greeting of all the others 
present. When asked to respond geographically, it ap- 
peared that they came from all nine districts in the 
country. In some cases only a lone amateur arose, but 
in others several score bowed and blushed before the 
warmth of their reception. The eagle eye of Inspector 
Batcheller sharpened at the concluding call for the iden- 
tification of “Tenth District” licensed(?) men. But, if 
there, they were hard of hearing. 

The prize of a Paragon RAto receiver for the largest 
attendance in the case of individual radio clubs was 
awarded to the Radio Traffic Association of Brooklyn, 
which had forty-four members present. The Radio Club 
of America and the Radio Club, Irvington, N. J., were 
tied for seconds honors, with twenty-eight representatives 
credited to each. More than thirty clubs were repre- 
sented at the dinner including delegations from New 
Haven, Conn.; Troy, N. Y.; Worcester, Mass.; St. 
Louis, Mo.; New Philadelphia, Ohio; Philadelphia, Pa.; 
Stamford, Conn.; Buffalo, N. Y.; Hartford, Conn.; Bos- 
ton, Ohio, and Pittsburg, Pa: About twenty-five local 
clubs were also represented. ‘Individuals were present 
from six of the nine radio inspection districts, including 
one from the state of Texas. 

When this interesting method of making each fel- 
low’s identity known to the other had run its course ,the 
chairman called upon Dr. Alfred N. Goldsmith, of the 
College of the City of New York and Institute of Radio 
Engineers. He illustrated the development of the radio 
disease by an anecdote, in substance as follows: 

“I recall one of my good friends coming into the 
laboratory a great many years ago. He looked at the 
wireless apparatus and said, ‘Why on earth are you 
interested in this thing? I showed him what I was 
doing, and he was done for! 

“He told me the first thing that happened to him was 
to practice code. That was the first stage of the disease. 
The next stage was when he turned all the street signs 
into code. He was nearly run over several times, and 
then he passed into the third stage, when he drank soda 
water to dots and dashes. He is headed straight for the 
continuous wave.” 

The amateur, in the opinion of this eminent authority, 
will ‘be instrumental in bringing about the wonderful 


ideal which the great dreamer, Tesla, set forth years ago. 


“T look forward to the time,” said Dr. Goldsmith, “when 
any man desiring to speak to his friend will take his 
telephone and speak. from the height of the mountain to 


the valley below. The friend will give the answer; and 


if he hears no answer, he will know his friend is dead. 

“There aré two great possibilities for the amateur,” 
he explained. “One is use of continuous waves, and the 
other is a recommendation for the extension of wave 
lengths. The recommendation is, to extend the wave 
length range, possibly from 180 to 250 meters. It hap- 
pens that bétween 180 meters and 250 meters there are 


_islation but in the future would aid the amateur in eve 
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something like 46,000 cycles. If we use—as we well 
can—continuous wave sets, we can put practically 5 
stations within that range of wave lengths, all working 
at once and all non-interfering. Furthermore, if in- 
stead of sending 1,000 cycle tone notes, people prefer to 
send at high speed, then all amateurs can send 600 words 
per minute. Radio telephony, continous waves, high 
speed, and high speed reception, mark a portion of the 
bright future for the amateur. So I certainly would 
like to suggest as the motto of the amateur: ‘Continuous- 
ly may he wave.” 
Chairman Smith then announced that the next speaker, 
J. Andrew White, Editor, THe WzrreLess AGE, would 
undoubtedly have some very important news for the ama- 
teurs. This evidently was an unexpected form of intro- 
duction, for the speaker’s opening remark was to the 
effect that the expectation of an important disclosure 
had put him in the position of the negro who was about 
to be hung and said: “This certainly will teach me a good 
lesson.” 
Mr. White added that the chairman was probably re- 
ferring to a recent trip to Washington. | 
“‘Something pleasant happened then. I had a very in- 
teresting talk with one of the best friends of the ama- 
teur—Admiral Bullard. I see no reason why I should 
not tell you just what he told me. There was no secrecy 
imposed on it, but what he said was entirely unofficial ;§ 
he was speaking his real heart. It was the Admiral 
Bullard you all should know.” 
Mr. White explained he had remarked to the Admiral 
that perhaps the amateurs were a little bit worried about 
the policies of the new administration. To which the 
Admiral, with a twinkle in his eye, had replied: “So 
soon?” 
The editor stated that he then asked: “Can you tell 
me how the Navy is going to feel about the amateurs 
with a new President in office?” and continued: “This, 
the Admiral said he could not tell me, but he added: ‘1 
can tell you how the Director of Naval Communications 
is going to feel—just as he feels this morning. , That is, 
I would be lacking in gratitude if I did not have a strong 
sense of obligation to these young men. The valuable 
services the amateur rendered during the world war has§ 
established for him a place in history!” 
An outburst of applause greeted this acknowledgment 
by a government official that the services of the amateur 
in time of emergency had not been forgotten. The edi- 
tor continued: a | 
“Thus encouraged, I said: ‘Admiral, there has not only | 
been a disturbance, but no little controversy and some 
anxiety over the Poindexter Bill.’ (Proving that I dog 
read other people’s magazines. THE WIRELEss ‘AGE ha 
not, and does not call for lots of protest every time ne\ 
legislation is proposed. It will get to be an old story if we 
protest too often.) But as to Admiral Bullard’s reply;§ 
he said: ‘Nothing doing; the amateur must be pro-§ 
tected. I told Senator Poindexter that I wanted to ap-§ 
pear before the Senate Committee. And if the bill® 
is again brought up, I will go, just as I proposed to t . 
in the last session. I feel there should be no new limits§ 
put on amateur activity now.’ aah 
“That’s the good news for you!” announced thi 
speaker, and the diners let loose a demonstration of Ad | 
e- 
De-}. 


bilation as it suddenly became clear that the Navy 
partment/no longer would favor or foster restrictive leg-§ 


way possible. \ . . , if 

The speaker said that this co-operative attitude and 
generous spirit on the part of the Government insured 
a great future for amateurs. “But,” he concluded, ‘ 
trouble is, we will talk about C. W. and we will 
over the other fellow’s head: It is like learning ska 
the hardest thing is the ice. We must break the ice, 
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for the newcomers, the beginners. A good many people 
attended this convention without knowing what it was all 
about. They know now. It’s a start toward getting 
a lot of new material, many new stations. 

_ “When we get that great public in, Dr. Goldsmith 
will have the problem of overcrowded ether solved. Mr. 
Godley is solving it now—on the table-cloth. And that’s 
the amateur spirit. 
editors will be able to present the solution to the public 
without mutilation.” 

It was then revealed that short-wave long distance 
working by the ‘American amateurs had aroused the cur- 
josity of co-workers overseas, for there suddenly ap- 
peared among the diners a canny Scotchman, plaids, tam,’ 
cane and all, who demanded in ribald tones: information 
as to whether Mr. Hugh Robinson (2QR) of Keyport, 
N. J., was present. Quickly the rumor spread that it 
was one, Mr. G. Benzie, of Aberdeenshire, Scotland, who 
had come across the sea to give the once-over to the 
Keyport station from which radiophone messages were 
picked up last October. 

_ The Scot received with a shriek of despair the chair- 
man’s assurance that Hugh Robinson was not in the 
room. Apparently, this was a great disappointment, for 
the visitor from overseas had a gift in the form of a 
potent liquid contained in a bottle, which he waved aloft 
as the orchestra broke into the strains of ‘I Love a Las- 
sie,” and weaved his way out of the room, singing: 


! I’m looking for friend Hugie, 
| 'Who’s heard where the land ‘is dewy, 
3 "Cause we have caught his music and his call, 
*Cross the ocean he is able 
T’ transmit without a cable; 
He’s got a system that beats them all. 


lq Following the visitor’s departure, the diners, with un- 
dampened enthusiasm, and thirsts, were recalled to do- 
mestic affairs by the introduction of H. P. Maxim, 
President American Radio Relay League, who opened 
his address with the statement that it had been his good 
fortune to address amateurs in most of the large cities 
en Portland, Maine, to San Francisco, California. 
“We had a convention where the colossal number of 118 
people were present,” he said, “and then it went up and 
4p and up, and now we have a convention in the Second 
District and I am told there are present at the banquet 
‘onight 600 people. I cannot help being very much 
mpressed. . 

_“I have seen amateur radio grow from a very little 
deginning,” he continued, “and if I were to have told you 
fhree or four years ago that in March, 1921, you would 
lave in one of the largest hotels in New York City, 600 
umateurs seated down to dinner together, you would 
aave said ‘He is crazy.’ I would not have dared to say it. 
| “It makes us think what is all this coming to. Just 
think of the motive that brings us all here together! 
As I look around here and see the quality and spirit of 


b 


i young men and middle-aged men, it is very inspiring. 


am very proud indeed to have been identified with 
lmateur radio and to see it grow. 

_ “One of the things that impresses me is the fact that 
hhere are two great big things which you are doing. 
They are equally important. One of them is the ad- 
vancement of the science of radio communication. You 
ire doing perfectly wonderful things. You are advanc- 
ng at a rate the world has never seen before. And 
emonstrated that a large number of people with a great 
is any diversities of interest can co-operate. I cannot help 
yhinking what a wonderful thing the amateurs of this 
Ountry put across. 

| “Just think of sending a message from Hartford to 
“Os Angeles and getting an answer back in six and one- 


When that time comes I hope we ~ 


ere is another thing that is equally as great. You have_ 
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half minutes. If I had come to you in the days of good 


old. 2PM when we got a message over the coast and 


back in an hour and forty minutes, you would never have 
thought that in 1921 we could have done the same thing 
in six and one-half minutes.” 

Mr. Maxim described his sensations as he sat in his 
station and heard the message start across the country, 
remarking: “I suppose there were ten thousand of you 
good fellows who just itched to get at your key, but you 
did not do it. You co-operated and it meant success. 
li you keep this cooperation, the Lord only knows where 
it will take us!” 

Arthur Batcheller, Chief Radio Inspector, Second Dis- 
trict, was the next speaker. He said: “This evening has 
been a very entertaining one to me and it has been of 
considerable importance to the United States Govern- 
ment.” He then illustrated the progress of amateur ac- 
tivities by statistics showing that after 1912, when the 
regulations were enforced, 1312 amateur stations were 


General Edgar Russel, known to all A. E. F. Signal Corps 
men, caught by the camera while he was looking things 
over “like any other amateur” 


licensed the first year, whereas on January 20, 1921, there 
were exactly 10,000 licensed amateur operators and sta- 
tions—a record to be proud of! 

He called attention to the fact that: ‘‘The United 
States is the only nation extending to its citizens the 
privilege of operating wireless telegraph transmitters and 
receivers; even in Great Britain they limit the receiving 
and transmitting. The liberality on the part of our Gov- 
ernment and co-operation of the amateurs is responsible 
for the marked success of amateurs today.” 

The attitude of the Department of Commerce was 
wholly favorable to the amateur, he added, stating: “Two 
weeks ago, while I was in Washington, I had quite a 
talk with Commissioner Chamberlain and I found that 
he is very favorably impressed with the continuation of 
the amateur activities and has instructed us to aid ama- 
ters in every way we can.” Mr. Batcheller expressed 
regret: that his office did not have the time or personnel 
to give the amateurs the attention they deserve. He said 
that s‘nce August of last year, there had been only nine~ © 
teen complaints in the Second Radio District where ama- 
teurs had interfered with commercial traffic. ‘‘We have 
1,600 licensed amateur operators in the Second Radio 
District,” he explained, adding: “When any individual 
males the remark that the amateurs are seriously inter- 
fering with commercial traffic today, it is not so, because 
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my office is the first place that the complaints are en- 
tered. Nineteen complaints in six months is a mighty 
fine record, and a record to be proud of. 

“The only objection that we have at the present time 
is that a great many amateur wave lengths are in excess 
of 200-aneters. It is not because we do not know that 
these wave lengths are being used, that they are not in- 
terfered with, but because of insufficient personnel to 
check up each individual amateur. I hope through the 
organizations and local clubs in this vicinity, that we 
will not need to regulate amateur transmission.” 


He concluded his remarks with expression of the opin- 
ion that the convention, he was sure, would :go down in 
the history of the United States as one of the greatest 
accomplishments of amateur radio. 

Lieut. Com. D. C. Patterson, D.C.S., of the Naval 
Communications Service, made the next address. He 
said : 

“Before I speak of the Navy in its relation to the ama- 
teur, I would like to tell) you just a little what we are 
doing around New York. You have all seen the tor- 
pedo which has been shown at the exhibition, controlled 
by radio. Over in the Navy Yard in Brooklyn are two 
of the former German war ships. By the terms of the 
treaty these ships must» be sunk, but before they are 
going to be sunk by the guns of our Atlantic Fleet, they 
will be equipped..with this same apparatus and taken out 
on the ocean and controlled as they are battered to pieces 
by our fleet. oe 

“Admiral Bullard asked me to tell you that he regretted 
very much not to be able to be here,” he continued, “but 
asked me to’ represent him. As you all know, radio com- 
munications are the eyes of the Navy and without them we 
could not fight. We might as well be blindfolded. It 
was in the summer of 1911 that the Navy first came in 
touch with the amateur, and at that time we started to 
issue licenses to those who were qualified. Ever since 
we have taken a personal interest in them all. We send 
out messages every night. Very soon we shall move to 
our new office in the Ferry Building in‘New York City, 
and make’ room for the amateurs so that they can come 
for instructionver information.’ : 

E. H. Armstrong, radio research engineer, who won 
fame through his development of the regenerative cir- 
cuit while still in the amateur class, was then.introduced 
by the chairman. He said, in part: “On an occasion 
like this, the mind unconsciously goes back over the events 
of past history. I must confess to a very serious attack 
of cold feet, because an occasion like this makes a man 
feel very old. 


“It is not many years ago since I started in radio, but 
a tremendous amount of progress has been made in those 
years. About sixteen years ago I started in with a bunch 
of amateurs up in Yonkers to try and receive NAH 
station. We succeeded after a year of tests! We never 
hoped or expected to receive messages from Honolulu 
or Moscow, as is done by the amateurs of today. 

“You will find a very curious thing in the history of 
the development of radio—that inventions in general 
come from the independent investigators, from the ama- 
teurs, and the amateur is absolutely the incarnation of 
the investigation. Let us look into the future. I do not 
believe there is any one here who has an imagination 
to go one year in advance of the art. My ambition is 
for a super-regenerative circuit. I predict that before 
you have another convention, within a year from to- 
night, someone will work this out and I will get my wish.” 

Lieut. Howard S. Paddock, of the Signal Corps, U. S. 
Army, the next speaker, said: 


“T regret that General Russel was unable to be with 
you and address you in my place, but as representative 
of the Signal Corps, I wish to compliment you very 
highly upon the great success of the greatest radio con- 


_ The success of this convention, however, was never in 


‘C. W. Of course, that is something we all hope for, 
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vention which has ever been undertaken in this country 


doubt. The spirit which has characterized amateur radic § 
since the beginning of the art is one which will succeed, 
anywhere. One example of this is the way in which 
the amateur radio men answered the call to the colors. 
and made the service of communication of their country 
a great success.” q 
He said that the success of the convention would in- 
sure closer cooperation between the Signal Corps and al) 
amateur radio men. The Army is going to open a Signa’ 
Corps Laboratory Station at Fort Wood, Bedloes Islanc§ 
(New York Harbor), he explained, adding: “We have 
now low power apparatus, but would like to cooperate 
with the amateur in every way. If we cam be of any 
assistance to any of the amateurs we are open to rendet| 
that assistance at any time. ‘The radio station will be| 
open at all times to visitors. We are planning the instal- 
lation of a 6-kilowatt remote controlled telephone set; 
which undoubtedly will be of interest.” || 
K. B. Warner, Editor, Q. S. T., was then called upon) 
He referred to the keynote sound by the previous speak-; 
ers, stating: “I am certainly delighted at the various! 
remarks that have been thrown in on the side of C. W, 
I say watch out for C. W., or it will run over you.” | 
He felt that the amateurs had “made radio history.§) 
Your convention committee has done a very wonderful 
thing. We are all very proud of them. There is neg 
district except the Second that could have put over af: 
show. in the style done here.” ; I 
To illustrate the amateur’s future possibilities, Mr. 
Warner told how a prominent New York amateur hadi 
recently recounted some of his experiences during thefy 
war where the radio control principle was applied togr 
an airplane. “They got it down to a fine point wheres 
it worked out perfectly,” he explained, “and then theyfi 
called in all the naval officers for a demonstration. Sec.# 
retary Daniels was standing alongside the operator] 
watching the machine, expecting to see it turn to the right, fn 
then to the left and to the right again. It flew on andj 
on, until finally it was just a little speck in the sky. Then}: 
it disappeared altogether. Later, it was discovered that 
the antenna switch was open! That is how the amateurs 
of the Second District are going to go. 4} 
“The Second District Council in this convention has 
put itself on the map. It is now up to the amateurs in 
this territory to back it up, cooperate and give it every, 
possible support. You amateurs are so congested here 
in the Second District that without co-operation you can-| 
not-get the most out of wireless. Now that your council] 
has so firmly established itself, I would suggest that a 
proper thing to do would be to appoint a committee and, 
go to Mr. Glavin and get the thing the has. Start it, 
and forget to open the switch, so it will keep on going 
forever !” ‘ i 
Paul F. Godley, radio engineer, was the concluding 
speaker. He remarked the inspiring presence of repre- 
sentatives of many government departments—all anx-J, 
ious to get on the band wagon, now that amateur radio 
had become a great success—but regretted an omission. | 
“Mr. White,” he said, “has just informed me that t ¢ 
Department of Commerce has a rival in radio, for f . 
Department of Agriculture has just this evening reported 
a record crop of nuts!” 7 
He added: “One thing which strikes me most forcibly 
is the similarity of this meeting to the old official Met | 
dist revival. You have heard a lot this evening about) 


it 


ie 


a 


Ke 


C. W. will do a great deal for us. In the meantime many, 
of us will have to continue operation with our damped 
wave set. If there is anything I like to see it is a ma 
who does a thorough job of a thing. The number 
men in this room who have done a thorough job 
their spark transmitters are very few.” | 
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- He said that he had a message that he wanted each 
man to take home with him. “Has it ever occurred to 
you men, that possibly there is a man in the next house 
to you whom you could probably interest in amateur 
radio if you were unselfish enough to give the time? For 
the-good of amateur radio are you going to be willing to 


be unselfish enough to interest that neighbor of yours in . 


amateur radio? ‘That, gentlemen, is a little part which 
each of you can play in this game of ours. We have 
progressed to the point, as I pointed out a moment ago, 
where all of these men can get on the ‘band-wagon. 
There is no need of stopping there. Interest your neigh- 
bor! It will pay you, every one of you, and it will make 
for greater success in the continuance of this nation-wide 
method of communication. 

“There is another thing; this too is about unselfish- 
ness. I presume every one of you, time and time again, 
have completely monopolized the ether. It is all right 
once in a while, but be reasonable. The interference 
problem is getting to be something that must be dealt 
with. I do not know of any easier way to deal ‘with 
this problem, than for each and every one of you to 
take yourself in the closet and converse with yourself, 
and decide that first of all you are going to give the 
other fellow some consideration. Having done that, the 
ORM problem will have solved itself.” 

As Mr. Godley sat down, amid applause that enthus- 
jastically seconded his plea for fair dealing, the orches- 
tra broke forth into the solemn strains of the Dead 
March, the doors of the ballroom slowly opened and a 
weird procession entered. It was headed by a casket 
draped in funeral black supported by pallbearers appro- 
priately costumed in begrimed overalls. With impressive 
gravity they set down their sad burden and a sour-visaged 
fmember of no apparent orthodox clergy in mournful 
tones declaimed : 
“Dear Brethren and Sistern: | 
| “As strange as it may sound to many of you, a radio 
amateur is a human being—though peculiar. He will put 
more energy into pushing a dinky “greetings-by-wire- 
less’ message through the evening jam than he will put 
‘into a whole day’s work. He is immune to the sleeping 
sickness. He can get along with less sleep than any 
other of the human species. He works while the world 
sleeps. He makes radio a business; and business a 


“When, however, in the course of an evening, the oscil- 
lations from the stations of two of these funny beings 
osculate, or come together violently in the ether—and 


Strays and 


R. BENSON (0ZB), of St. Louis, was one of 
*~° the long-distance delegates to the convention. By 
che time he got through overhauling or being overhauled 
dy all the amateurs he had worked over the air he was 
teady to call it a day. 

| L.G. Bates (rGY), of Worcester, Mass., who donated 
‘he Jupiter antenna wire used at the exhibition, disclosed 
he secret of that brand of wire and its remarkable effi- 
‘iency in gathering in signals and radiating energy. As 
1e carefully explained, it’s all in the wire. 

_G,. R. Entwistle enjoyed himself in great shape at the 
linner. ‘After a week of hard work in reporting the big- 
rest event in the history of amateur radio for the Boston 


un a banquet. 

( On the afternoon of Friday, the 18th, a large, round 
vhite button made its appearance in the doorway. Once 
he visitors became accustomed to the glare of the shield 
t became apparent that there was a man behind it—old 
jtiend C. J. Murray (8ZA), of New Philadelphia, Ohio. 
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the Lord knows ether should be administered to some of 
‘em—a general heating-up process occurs, and the hotter 
they get, the more they get tangled up. Finally they be- 
come so violent they lose all sense of the fitness of things 
and don’t care what happens! And, brethren and sis- 
tern, it usually happens. 

“After many violent spasms have racked their interiors 
and exteriors, the truth comes out and two kilowatts of 
aggressiveness tell each other how much they hate each 
other. The battle is on! Friendships of a-lifetime are 
cast aside and from then on the two pieces of junk refuse 
to agree to anything and generally act like maniacs, 

“If one of the participants of the original fuss should 
happen to be married, woe unto his wife, for she is 
doomed for a time to live with a nut! 

“The infection spreads like a dread, contagious disease 
and before long, whole communities of the fraternity are 
sadly affected. Hatred and distrust take the place of 
friendship and good will, and the whole thing becomes 
as satisfactory as a block on the subway. 

“Now, friends, we will gaze upon the countenance of 
the corpse—the ugly thing that we are to bury tonight— 
and bury so deep that if it ever bobs up again it will be 
in the 77th radio inspection district of the Indian Ocean.” 

Reverentially, the casket was uncovered, revealing .. . 
an axe! 

The dismal tones sounded a parting oration: 

“This, friends, is the greatest enemy of the amateurs. 
Everything evil is represented in its ugly form—envy, 
distrust, unbelief in fellow man, bad fellowship and 
malice. 

“As this ugly form is borne from this room tonight I 
beg of you all to bury all this evil with it. Always re- 
member that in the ranks of the amateurs are the future 
Goldsmiths, Maxims, Godleys, Armstrongs, Whites, War- 
ners, Batchellers, Gawlers, Pattersons, Schnells and 
Paddocks, who may become famous enough, to be invited 
guests at the Second Annual Dinner of the Second District. 

“Once more, friends, I beseech you, be what you really 
are: the most persevering, enthusiastic and intelligent 
body of citizens on the face of the earth.” 

Solemnly the pallbearers gathered up their burden, the 
procession reformed and slowly they bore their burden 
away into the outer darkness, and firm and final burying 
of the elongated hatchet, to the orchestra’s strains of 
“Good-bye, Forever.” 

And then it was time to go home. 
wanted to. 


What-Nots 


No one has yet been able to figure out how he was able to 
drag that shield around on his coat and keep on his feet 
all the time. But it sure did put 8ZA and the town of 
New Philadelphia, Ohio, on the map. 

Charlie Stewart (3ZS), of St. Davids, Pa., arrived 
on Friday, with a sad story. The power company had 
cut him off because he pulled so much juice with his 
“stone crusher” that when he closed the key the lights. 
went out in the other seven houses in the town. C. W., 
Stewart—that’s the answer. Hook ’er to a socket— 
that’s all. 

Lester Spangenberg and his 100 watt C. W. self- 
rectifying set, attracted considerable attention. It is sus- 
pected that 2ZM is at least a partial convert to G. SWE 


H. L. Stanley (2FS), originator of the phrase about 
it being “wonderful how much it was possible to get 
out of little bottles that had nothing in them,” spent a 
large part of his time gazing into the depths of exhibited 
pliotrons, trying to figure out where it all comes from. 


Though nobody 
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In all there were thirty-two exhibitors competing with 
each other in matters of display and noise making. The 
visitors got the impression that every existent spark coil, 
medical coil and static machine had been gleaned from 
all corners of the United States. 
were continuous, signals both near and far came pound- 
ing in from all corners of the hall. 3 

The Radio Corporttion of America had a tube dis- 
play which was the envy of every deep-dyed-in-the-wool 
amateur. The 10 to 20 watts self-rectifying C. W. tele- 
graph and telephone set occupied a prominent place in 
the booth. Particular interest centered in the complete 
100 watt C. W, telegraph transmitter equipped with a 100 
watt Kenotron rectifying unit which has recently been in 
regular use at 2ZL station.. Another interesting set was 
the 10 watt C. W. unit built especially for portable use; 
it was enclosed in a small square case approximately 
one-half the size of an ordinary suitcase. This, too, 
is a self-rectifying. set. 

The Radiotron family included all tubes ranging from 
the U. V. 200 to the U. V. 204. Briefly, these are the 
~ detector tube, U. V. 200; the amplifier tube, U. V. 201; 
the 5 watt power tube, U. V. 202; the 50 watt power 
tube, U. V. 203; and the 250 watt power tube, U. V. 204. 

The A. H. Grebe Co. had everything along the am- 
plifier and regenerative tuner line. One particularly in- 
teresting item was the universal receiver having a range 
from 150 to 20,000 meters and equipped with three stages 
of audio frequency amplification and one power ampli- 
fier. Signals from LY, POZ and MUU came loudly 
and could be heard all over the hall. 

F. M. Doolittle, of New Haven, with his amplifone 
and unique direct reading decremeter, was kept busy 
demonstrating and explaining. . 

At last hams were given an opportunity to see a real 
Paragon R. A. 10, life size, prominently displayed in 
the booth of the Continental Radio and Electric Cor- 
poration. 

The American Electro Technical Appliance Co. gave 
the visitors a real treat by exhibiting all manner of 
radio appliances. Mr. Lolass supplied plenty of music 
with his Victrola and loud speaker when the band 
wasn’t working. 

Some one asked if the Amrad folks were selling re- 
ceivers' by the pound, as evidenced by the “Pounder 
Receiver.” It’s not yet known whether the word means 
that the signals “pound in” or whether the whole unit 
weighs a pound. There was a transmitter close by aver- 
tising the fact that it was a real “1 K. W.” : 

The United States Army Signal Corps exhibit, in 
charge of Charles J. McBrearty, contained all sorts. of 
transmitters and receivers, including trench sets, air- 
plane sets and field sets. 

“The livest club in New Jersey,” the Radio Club of 
Irvington, was very much in evidence with all manner 
of radio sets made by Jersey amateurs including the 
Selvage Receiver, on which signals from a. Pacific Coast 
amateur station were heard recently. Amateur clubs all 
over the United States, as well as prospective amateur 
clubs, would do well to communicate with the president 
of this New Jersey organization for pointers on how to 
keep members interested and happy. 

A. F, Clough, in charge of the Convention Hall pro- 
gramme, deserves credit for keeping things moving in 
good shape.. He was able to secure a number of the 
best authorities in the east on amateur problems and the 
Convention Hall programme was extremely interesting 
and attracted large audiences. 

John Di Blasi did his part of the job early and was 
successful in selling all the available space by means of 
printed matter and a good business argument. The exe- 
cutive of one concern, who hal refused to sign on the 
dotted line before the exhibition, hunted up Mr. Di Blasi 


Amplification stunts. 


at the show and claimed he had a kick coming because | 
the magnitude of the undertaking had not been prop- 
erly presented to him. No reply from Di Blasi. He} 
was afraid to talk for fear of saying something. af 
Leroy Watkins cultivated quite a muscular develop- | 
ment in the arms by carrying home the cash every night. 
Around $200 in pennies, dimes, nickels and quarters gets 
quite heavy after a while. The satisfaction Mr. Wat-— 
kins got out of his job was that all this small cash. 
checked to a cent with the admission records. i 
‘Sergeant C. E. Pearce, of the Radio and Telegraph 
Division, New York Police Headquarters, who was re-_ 
sponsible for securing the fine quarters at the Penn- 
sylvania. Hotel for the exhibition, was warmly congratu-_ 
lated by everybody on his selection. The feeling of the. 
committee is that he did his part of the job so well that | 
he has worked himself out of a job—at least that par- | 
ticular job—for next year. 1 
Mr. Glavin’s wirelessly controlled torpedo seems to | 
have a vengeful spirit. One man in the crowd watched | 
it for a few minutes, and then remarked, audibly, “Aw, | 
that’s another fake.” The next time the torpedo came | 
around his way it sideslipped and bumped the incredu- 
lous one in the shins, a 
A former Bowery Bum was an interested spectator, 
during the exhibition. A police detective recognized him | 
and asked him what he was doing there, “Oh,” said he, 
looking Godley-ward, “I’ve been regenerated since I took 
up wireless.” . | 
The Radio Traffic Association had 48 representatives | 
at the dinner, about 75 per cent of its total membership. | 
The Brightwaters, L. I., Radio Club had a 100 per cent. 
attendance record; the membership was Mr. V. F. Camp | 
(2RL). } 
The old saying, “busier than a one-armed paper | 


hanger,” no longer has any significance for R. H. Me 
Mann. “MC” reached the saturation point several times. 
during the week. Taking care of the wants of 35 ex- 
hibitors, and looking after all the other thousand-and-_ 
one details of an affair of the size this one turned out, 
to be, was a regular man’s sized job. He was equal 
to it. || 

C. J. Goette and J. N. Ferguson, the “power and den | 
onstration committee,” fully qualified as steeplejacks, 
The temporary antennae erected on top of the 75-foot 
framework of the big sign on top of the hotel, gave 
excellent service and the power arrangements satisfied 
everybody, which is some accomplishment. |! 

The great mystery of the exhibition: 
pened to Chief Taber’s circus?” 


- Thirty-one amateur first grade licenses were issued to. 
amateurs during the convention by the Radio Inspection 
Service of the Department of Commerce. This special, 
service was an important feature of the convention | 
was a great convenience to many amateurs, who were 
able to attend the exhibition and secure amateur licenses) 
at the same time. This courtesy of Chief Radio In- 
spector Batcheller was another instance of the coopera- 
tion existing between the Department of Commerce and | 
the amateurs. . t 

Eleven members of the crew of 3X'M (formerly 3DH) | 
were present at the dinner. The other one couldn’t get) 
there. } 

The Executive Radio Council got the biggest jolt of) 
its life on paid admissions. The Council figured $150) 
as amaximum. The total was just a little short of $800 
for the four days. a 


The attendance at the lectures in Convention Hall 
exceeded all expectations. Seating capacity was pro- 
vided for 400, but proved entirely inadequate. During 
the lectures the standees were at times twenty deep 


around the rear of the hall.  f 


“What ‘hag 


| 
| 


| 
| 


' 
Friday night was the largest in point of attendance 
in Exhibition Hall of any other time of the week. Be- 


hall. 


| 
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tween 8 and 10 P. M., there were 1,200 persons in the 
The place was just about full. : 

In the United States Navy booth, where much ampli- 
_ fication was constantly going on, we heard a chief elec- 


trician explaining to a visitor of the fair sex the quali- 


ties of high and low speed galena crystals. Finally, 
“Vice Admiral’ Dannals appeared and we heard some- 


' thing about a new detector circuit having been dis- 


covered employing two crystals, one on each side of the 
circuit so designed and planned that each one was sup- 
posed to rectify one-half of the incoming cycle. The 


main trouble with this new hook-up, however, was the 


extreme difficulty of adjusting these two crystals to 


_ synchronism. 


But the prize winning wise crack was the one made 
‘to H. C. Gawler, in the Radio Corporation’s booth, by 
a visitor who thought he’d like to have a duplicate of the 
exhibited self-rectifying set if assured that he could have 
a steady supply of positive and negative tubes. 

No report has been received from Miss Mae Lupton, 
residing at 2 East River, as to how many amateurs 
dropped in. 

The official photographer offers, ready for framing, 


: ‘one besmudged portrait of the dreamy youth who col- 


| 


| 
t 
t 


CB. 


lided with the camera just as the flash powder went off. 


Who attached the “High Voltage!” sign to Eleanor 
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Sreboff’s shapely back? Musta been T. O. M., replied 
Elizabeth Rickard, for nobody nose. 

One-twelfth of a dozen coherers is the prize award 
for identification of the youth in short pants who started 
tuning in on the three-stage amplifier as the official relay 
station opened up—4o feet away—with its half kilowatt. 
Finder will please return one pair damaged eardrums 
and one quart pearly teardrops.—adv. 

General Russel wouldn’t stand for any special honors. 
He begged the committee to let him wander about 
“like any other amateur.” 


John (old 2PM) Grinan reported a regrettable over- 
sight in his neglect to sign on the dotted line before he 
left the conference and side exhibit in a room (with 
bathtub) on the eighth floor. He writes that it’s the first 
opportunity he has missed since he bought a carpenter’s 
pencil for a potentiometer in 1909 and charged the three 
dollars to experience. 

“Yes, variometers can be used with a B battery,” said: 
A. H. Grebe, unsmilingly, at one stage of the proceed- 
ings. 

What a day for Old Timers when Dr. Goldhorn 
(ae 2AX) came down unannounced from Mount Ver- 
non ! 


Maybe St. Louis and New York will now get together 
and elect Mine Host Statler an honorary something or 
other for radio convention sheltering. 


® 


New Record Made in Code Contest 


G. Seutter, an operator of The New York Times 
Transatlantic Radio Receiving Station, finished first 
in the code receiving test, and established a new record 


of 483-5 words a minute, with only two typographical 
Meerrors. 


There were more than sixty contestants, including two 


of the most skillful operators from the Radio Corpora- 
tion of America, a large delegation from the Western 


Union, a number from the Navy’s coastal stations and 


_ from the Independent Wireless Telegraph Company, as 


_ well as from other companies. The contest was an elim- 
| ination contest and started at 30 words a minute, which 
eliminated about one-third of the contestants. 

It finally narrowed down to N. Bernstein, an instructor, 
of the Western Union School, and Mr. Seutter, and 
_ three separate trials of two minutes each were necessary 
before the judges announced Mr. Seutter as the winner. 
_ In recognition of his feat, Mr. Seutter was presented 
with a silver loving cup. 

_ Mr. Seutter’s radio experience dates from 1913. Dur- 
ing the World War he was in the United States Navy 
and was stationed at the radio station at Otter Cliff, 
_ He was one of the navy operators specially assigned 
_ to receive confidential messages from the U. S. S. George 
' Washington during her two trips to France and back 


_ with President Wilson. 


In connection with the world’s championship code 
speed contest, Mr. A. I. Isbell, Pacific Coast Superin- 
_tendent for the Radio Corporation of America writes: 


| “My attention has been called to the fact that in the 
recent radio competition held by the second district ama- 
_teur radio convention in the Hotel Pennsylvania, the 
Claim is made that the world’s record was created by 
Mr. B. G. Seutter, operator employed by the New York 
‘Times, who succeeded in receiving plain language at the 
Tate of 48 3-5 words pere minute, with two typographical 
errors. In the competition held at an amateur radio 
| convention in San Francisco recently one of our opera- 


ro 


B. G, Seutter who won the code speed contest for which he was 
awarded the handsome cup shown in the photograph 


tors employed at Marshall, Mr. Tony Gerhardt, carried 
off the first prize by receiving 49 1-3 words per minute. 
Mr. Gerhardt also broke the world’s record in the San 
Francisco Exposition competition. It would seem, there- 
fore, that Tony Gerhart’s world record still stands.” 

The Executive Radio Council of the Second District 
announces, in explanation of the above, the number of 
words per minute credited to Mr. Gerhardt was 49.25, 
for 4 minutes, 197 words total, with 5 errors, a net result ° 
of 39.4 words per error. 

Mr. Seutter’s record was 48.6 words per minute, for 
two minutes, total 97.2 words, with 2 errors, a net result 
of 48.6 words per error. 

The Executive Radio Council has therefore decided 
that, figured on a “words per error” basis, the world’s 
record for accurate and speedy reception was broken by 
Mr. Seutter. 
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Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 


A Commutator, Interrupter and Synchronous Gap 


T HE interrupter described in the fol- 

lowing article is of the commuta- 
tor type with a synchronous gap on 
the same shaft. This type of inter- 
rupter has several advantages over the 
vibrator type. With the latter type it is 
sometimes difficult, if not impossible, 
to adjust the vibrator so that it main- 
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through it. Two set screws should be 
provided to clamp the shafts tightly. 

A bearing to support the long ex- 
tended shaft will also be necessary. 
This is made of a block of hardwood 
four inches long. It tapers from two 
inches at the bottom to one inch at the 
top, and should be neatly rounded off. 


Figure 1—Side elevation 


tains a constant note. The contacts 
of such a breaker would have to be 
of generous dimensions and would un- 
doubtedly have to be replaced fre- 
quently to break a current of 5 am- 
peres at I10 volts. 

The commutator type of breaker on 
the other hand maintains a note of 
constant frequency which every ama- 
teur desires. The first step is to se- 
cure a motor to drive the commutator. 
A second-hand fan motor can be 
bought reasonably. Next, procure a 
base 12 inches long by seven inches 
wide, 3g inches thick. Bakelite or 
hard rubber should be used, but a 
piece of well-seasoned hardwood will 
do. If the latter is used, it should 
be given a good coat of shellac to make 
it moisture proof. The motor should 
be mounted on one end of the base 
as shown in the drawings. 

As the shaft of the motor will not 
be long enough to mount the commu- 
tator it will have to be extended. A 
piece of cold rolled steel, 4% inches 
long of the same diameter as the mo- 
tor shaft is connected to the shaft by 
means of a coupling. This can be 
made from a piece of shafting 34 or 
one inch in diameter by drilling 


Y 


N 
A 
g 
Z 
Z 


Figure 


The bearing may be a brass or 
bronze bushing or it may be made of 
babbit by fitting two washers to the 
shaft and clamping them tightly to the 
bearing block. Babbit is poured 
through a hole drilled in the top of 
the block. After cooling this is 
drilled to permit oiling the bearing. 
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2—Plan view | 


The commutator has two carbon 
brushes which make a double break, 
This is a desirable feature as it re- 
duces sparking. It has sixteen seg- 
ments and makes eight breaks each, 
revolution. Figuring the motor at 
3600 revolutions per minute a note of 
- 500 cycles (450 to be exact ) is pro- 
duced. If the prospective builder 
wishes to have a 240 cycle note, only 
eight segments are needed. 

Procure a piece of brass or copper| 
tubing three inches in diameter and 
two inches in length. Make a core 
of fibre or hardwood and ‘force it 
into the tubing. Divide the commuta-~ 
tor into sixteen equal parts by means, 
of a pair of dividers. After this is 
done drill a hole % inch from both 
ends of each section. Small flat head 
wood screws inserted in each hole, 
make two screws for each segment. _ 


Cut through the tubing with a hack 
saw into the core about % of an inch 
on each mark dividing the sections. 
After this is done take off every other 
section. Make a hack saw cut in| 


the center of the commutator 


clear around, %4 of an inch deep) 
separating the segments in. tw) 
halves. The slot between each hall, 
segment is filled with mica which ha: 
been dipped in shellac to cement it it) 
the grooves. The other segments are 
now replaced and the cuts between eacl 
segment is filled with mica coated wit) 


i 


4 
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, . 
shellac. It is next turned down in a 


lathe or filed off smoothly so that no 
mica insulation or screw heads pro- 
trude. A hole is drilled in the centre 
of the commutatoy for the shaft. This 
commutator with its wide brushes and 
double break will easily take care of 
a % kilowatt transmitter. 

The brushes, as shown in the draw- 
ings, consist of carbon blocks one inch 
long, 46 inch. wide and % inch thick. 
They are supported by holders of 7g 
inch brass, and are in two halves, one 
of which is slotted. They are clamped 

‘together with a screw and nut, which 
allows an up and down adjustment. 

The description shows ‘how this 

commutator operates. When a whole 
‘segment is in contact with the brushes 
‘the circuit is closed; when the insul- 
ated half-segment is across the brushes 
‘the circuit is open. 

The rotary gap shown in the draw- 
‘ing is very simple and needs little de- 
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scription. The disc is a piece of bake- 
lite three inches in diameter and % 
inch thick, which is clamped to the 
shaft by two nuts. Eight electrodes 
are secured to the edge of the disc 
by sctews and nuts. A copper ring, 
three inches outside and two inches 
inside diameter,- is also clamped 
tothe —aisca Thismeign to >con= 
nect all the electrodes together electri- 
cally. The electrodes are made of cop- 
per strip 134 inches long by % inch 
wide and % inch thick. After drill- 
ing a hole %4 inch from the end to re- 
ceive the screw they are clamped in a 
vise and with a heavy pair of pliers 
twisted till the ends are at right an- 
gles to each other. If this proves diffi- 
cult the copper may be annealed by 
placing it in a fire, care being taken 
not to burn it. Dipping them in a 
weak solution of sulphuric acid will 
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remove the black scale caused by oxi- 
dation. 

The stationary electrodes, which are 
one inch long, 5 inch wide by % 
inch thick, are carried by two % inch 
hexagon rods, three inches long. Care 
should be taken to have both rods ex- 
actly the same length. Both elec- 
trodes are slotted to allow for adjust- 


ment. The stationary electrodes are 
secured to the posts by machine 
screws. ‘This completes the gap. 


Before the interrupter is put into 
service it should be carefully adjusted. 
The two brushes should be adjusted so 
they break the circuit simultaneously. 

The proper adjustment for the sta- 
tionary electrodes can best be found 
by experiment. The same applies to 
the adjustment of the rotor of the gap 
in relation to the commutator. A con- 
denser of 14 or 1 microfarad shunted 
across the brushes will reduce the 
sparking. 


A Turbine Type of Mechanical Interrupter 


pu following shows the design of 
a mechanical interrupter of the 
‘turbine type whose action is explained 
as follows. Owing to centrifugal 
‘force the mercury (see figure 2) is 
forced through the holes in the bot- 
‘tom of the rotor and passes out of the 
‘nozzles in the form of a jet which 
‘makes contact with the brass lugs once 
cevery revolution. This interrupter is 
‘cheap to construct and will easily 
handle % kw. without any condens- 
‘ets across it and with practically no 
sparking. 

_ Obtain a piece of brass pipe four 
‘inches in diameter and three and a 
“half inches long with a flange already 
on as shown in figure 2. This can 
‘be supplied from the junk box of the 
local plumber. Cut out a brass plate 
¥% inches thick, the diameter of the 
flange, drill half way through this in 
‘the center with a sharp twist drill and 
leider this plate to the flange. 

| Now make a plate cut to the dimen- 
sions of detail “B” out of w% inch 
sheet brass, and solder in position as 
‘shown in figure 2. This plate is for 
‘the purpose of stopping the rotating 
of the mercury. ~ 

_ The next item is the rotor, which re- 
‘quires careful construction. A small 
lathe is necessary, or better still, the 
|job can be turned over to a machin- 
ist. The construction is as follows: 

iP Obtain a piece of brass rod 2 inches 
‘In diameter and 3% inches long and 
‘turn it up in the lathe to the dimen- 
isions in detail “A.” Its appearance 
ee the lathe will be as shown in figure 
2 

| The shaded portion shows where 
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A hole is drilled 4% inch deep and 
tapped 6/32 inch thread at the top of 
the rotor. Two more holes opposite 
each other are drilled with a 3% inch 
drill parallel with the sides of the rotor 
till they emerge out of the bottom. 
Theeaa are a Dae ne a at the top by 
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Assembly of various parts 


the metal has been cut away. The 
piece “A” merely provides a centre for 
the work. 


tapping and screwing in a piece of 
threaded brass to a depth of a quarter 
of an inch and cutting off the rod flush 
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with the top. Two holes for the noz- 
zles are run into the latter holes. 
These are drilled to receive a 3%, inch 
tap. This completes the most difficult 
part of the interrupter. The top por- 
tion (detail “C’”) on which the lugs 
are secured is made preferably of fi- 
bre, but hard wood may be used. The 
complete interrupter is assembled as 
shown in figures 1 and 2. The details 
will be understood from the individ- 
ual drawings. 

To operate, first connect the gas sup- 
ply to the gas connector and open the 
gas cock, thus allowing the gas to run 
through the break till all air is driven 
out. Then close the escape cock leav- 
ing the gas supply on and start the 
motor, switching the spark coil into 
the circuit. The break operates without 
gas but for maximum efficiency its use 
is desirable. If no gas supply is avail- 
able it is a simple matter to make a 
hydrogen generator. The advantages 
of this interrupter over other types of 
mercury interrupters are: 

1. Rotary movement, 
mercury not churned. 

2. Gas dielectric, therefore no slush, 
as in breaks, using alcohol. 

3. Higher speed of interruption per 
second compared to other mechanical 
breaks. 

As shown in figure 1 a rotary spark 
gap can be fixed on the other end of 
the driving motor which can be ad- 
justed so as to be synchronous with 
the interruptions. Consider figure 3, 
which shows the relation of the spark- 


therefore 


A Mechanical Interrupter 


"THE mechanical interrupter illus- 

trated in the accompanying draw- 
ing is of the well known “commutator” 
type. It is designed with the inten- 
tion of providing an easily constructed 
device and embodies a multiplicity of 
breaks in series, with large contact 
surfaces. 
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To construct this interrupter a cylin- 
der of hard rubber, bakelite or other 
suitable material is drilled all the way 
through with a suitable number of 
holes on a “bolt circle.” Into these 
holes, from each end, are driven a 
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ing voltage to the time. Maximum 
efficiency is obtained when the dis- 
charge takes place at peak value. The 
best indications of this condition 1s 
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when on pressing the key during trans- 
mission the rotary spark gap does not 
appear to be moving. This optical ef- 
fect is a reliable indicator. 

To obtain synchronism with the in- 
terrupter here described only a four 
stud spark gap must be used. The 
speed of the motor determines the 
spark frequency, but one more pair of 
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number of short. lengths of round cop- 
per or brass rod which may be pinned 
or shellacked in place. The periphery 
is then turned down on a lathe until 
a suitable portion of the metal sur- 
face of the rods are exposed to form 
contacts. This cylinder is then mount- 
ed on a shaft fitted with a pulley, as 


Fig. 1 


Circuit showing hook-up 


shown and the whole supported in 
bearings of a frame which carries the 
contact brushes, 

The brushes are fitted free to slide 
in rectangular guides in the frame and 
are connected in series through the 
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brass lugs will double the number of} 
interruptions. Should two pairs of 
lugs be used an eight stud rotary. 
gap is required. 
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Any desired spark frequency can be 
obtained with this synchronous spark 
gap and the purity of the note ob- 
tained is remarkably clear. A. vital 
factor in the construction is the gas 
tight fittings that are necessary. 


brush-holder spring. This provides 
four breaks and the rate of contact) 
separation will therefore be four times, 
the peripheral speed of the cylinder. | 

The interrupter is driven by a smal] 
motor, preferably by belt connection, 
which provides a means for speed ad- 
justment by using pulleys of various 
diameters, in addition to the speed va: 
riation which can be obtained by mo- 
tor control. The number of contacts| 
per second or frequency of impulses 
in the primary will equal the numbet 
of revolutions per second times the 
number of contacts per revolution, 

The large contact surfaces reduce 
the current density and hence the 
heating effect of the current wher 
passing through the brush contacts, 
This tends to reduce the evil effect of 
sparking as will be confirmed by 2 
consideration of modern ‘designs of| 
controller contactors and high speed 
commutators on direct current machin: 
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discharge upon the opening of the pri- 
mary coil circuit due to the so-called 
collapse of the magnetic flux. This 
flux also cuts the primary coil and if 
the interrupter points are sufficiently 
close (although moving apart) when 
a striking voltage has been induced in 
the primary coil a spark jumps back 
across the interrupter gap. This dis- 
charge has the effect of lowering the 
| maximum voltage induced in the ‘sec- 
ondary coil. In the interrupter shown 
the rate of separation of the contact 
points is multiplied by the number of 
contacts used and the undesirable ef- 
fect of a sparking voltage being in- 

/ duced in the primary is greatly re- 

laguced. 

_ In interrupters of familiar types a 
condenser is bridged across the gap. 
This condenser absorbs the energy in- 

| duced in the primary coil by the col- 
lapsing flux, which energy is later re- 

| turned to the system. A condenser 
of about .004 mfd. is necessary in the 


: F OR extreme sensitivity and long 
distance reception the radio fre- 
/ quency amplifier is considered better 
_ than all other types. Audio frequency 
_ couplings are especially useful for in- 
| creasing the volume or intensity of 
| sound, but their effect on  sensitive- 
| ness to weak signals is not so marked 
/ as with the high frequency amplifier. 


| The simplest form of radio frequency 
| amplifier is the resistance coupled set 
| so popular for use on the long wave- 
lengths. The only objection to the 
| use of such a system for amateur work 
' is met with in connection with the 
usual vacuum tubes, in which the in- 
ternal capacity is so great as to make 
their use on short waves practically 
| impossible for high frequency work. 
| By the use of special tubes, or the 
| Armstrong Super-Autodyne hook-up, 


high frequency amplification can be 
made satisfactory on short wave- 

lengths. 

| A resistance and capacity unit for use 
with radio frequency amplifiers and 

in radiophone work is described in the 

hope that it may be of value to those 
who possess sets of this nature. 


interrupter shown. This capacity, of 


course, depends on the characteristics 
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est possible capacity necessary to 
eliminate sparking, in order that the 


aie ™e 


-- 
=- 


Assembled and 


of the induction coil,:but if a con- 
denser be used it must be of the small- 


By R. U. Clark 3rd 


The necessary parts for the instru- 
ment are one or more double throw 
switches, a small fixed condenser or 
the material to make one, a few brass 
wire paper clips, some narrow strips 
of cardboard, about 2x4%4xz inches 
and a little carbon ink. 

The condenser can be clamped to 
the blade of the switch, and one end 


electrode soldered to the switch-blade,. 


the other being fitted with a binding 
post. If so desired the blade of this 
switch can be used as one of the con- 
denser plates, for as one end of the 
ccndenser is grounded to it the effect 
is the same. The inked resistances are 
also grounded through the same 
blades. 

One of the brass wire clips is now 
soldered to the upper end of the switch 
blade, and one in each of the two con- 
tacts, in such a manner that the two 
pieces of carbon coated (inked) card- 
board can be inserted so as to form a 
bridge from each contact to the top of 
the blade of the switch. The brass 
wire clips are used to do away, as far 
as possible, with undesirable capacity 
effects of the high resistance units. 


sectional 


view of rotor 


maximum high voltage may be in- 
duced in the primary. 


Simple Capacity and Resistance Units 


Connections can be made to the com- 
plete unit through the three binding 
posts which are incorporated in the 
switch, and also the wire or other 
connection provided at the other con- 
denser terminal. The finished device 
will be found to work very well. The 
best results can be obtained by coat- 
ing the resistances with wax. 


Single and multiple pole switches rigged with capacity and resistance units 


In making up a number of these 
units it will be found cheaper, and as 
a rule better, to use double or triple 
pole switches instead of single pole 
ones. The blades of these will make 
very neat condenser electrodes, around 
which a sheet of mica and brass or 
copper can be rapped and soldered to 
complete the condenser. 

For experimental work a variable 
resistance will be found desirable, and 
by using a three-pole switch three re- 
sistances can be varied at once. These 
resistances of any desired value can 
be used for grid leaks or coupling re- 
sistances. Fixed grid leaks can be 
mounted on the switch base and fur- 
nished with separate binding post, or 
in some cases they can be connected 
to the switch posts direct. 
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Amateur Trans-Continental Spark Reception 


Al 2:55 a.m., January 4th, Howard 
D. Selvage of Irvington, New 
Jersey, 2KF, heard 6EA calling 6GO 
and also copied part of a message 
which 6EA transmitted to 6GO. 

Mr. Selvage wrote to 6EA, Mr. H. 
C. Seefred, of Los Angeles, and 6GO, 
Gordon Bennett, of Oakland, Cal., re- 
questing confirmation of what he had 
heard, and letters from both these 
Pacific Coast amateurs have verified 
the details of this reception in every 
particular. 

H. C. Seefred is a well-known ama- 
teur operating on the Pacific coast. 
He has an unusually well equipped 
station for an amateur, and had pre- 
viously succeeded in establishing sev- 
eral records for long distance trans- 
mission. He ‘has been heard in 
Juneau, Alaska (KDU) in Honolulu, 
and as far east as Fort Wayne, 
Indiana, (QME). ‘The fact that he 
had been heard on the Atlantic coast, 
however seemed too good to be pos- 
sibly true until reference to his log 
book showed that the message which 
Selvage’s letter quoted, absolutely cor- 
responded to his record of transmis- 
sion. Gordon Bennett, the amateur 
on the other end of the Coast conver- 
sation, also found that his records co- 
incided with the claim. 


-and 


By Leo E. W. Kirby and R. H. Butler 


Howard D. Selvage and his 2KF Station 


Mr. Selvage’s station is located at 
his home, 45 Durand Place, Irvington, 
New. Jersey. The apparatus was de- 


signed by Arthur G. Wester of Hilton, — 


New Jersey, and was erected by the 
pair. Wester is a prominent member 
of the Radio Club of Irvington, N. J., 
is well known in local radio 
circles. Although only seventeen years 
old, he has been interested in radio for 
nearly three years and thas been very 
successful in designing radio ap- 
paratus. The Selvage station contains 


several advanced ideas of Wester’s 9 
which have worked out very success- 9 
fully in actual practice. 
The station consists of a detector 
and three stages of andio-frequency 
amplification, and a loose coupler in 
miniature form, entirely home-made. 
A regenerative circuit is employed in 
conjunction with a tickler feed-back. | 
Selvage used A-P tubes and Baldwin 
phones at the time of his trans-con- 9} 
tinental reception. 
(Continued on Page 32) 


Measuring Losses of Transformer 


THE attention of electrical and 

radio experimenters seems to be 
so rivetted on vacuum tube cir- 
cuits and their operation that it may 
seem elementary and antiquated to 
speak about transformers. But 
there are many of us amateurs who 
still use spark transmitters and 
power transformers, and the infor- 


By L. R. Felder 


mation contained in this article may 
be of use to those who still believe 


Generator tela, 


Time PM. 
Figure 2—Graph of heating and cooling curves 


nh 


Figure 1—Hookup of transformer 


in the spark transmitters and who > 
use transformers in their experimen- _ 
tal work. The power transformer is | 
certainly an important piece of ap- 
paratus, and this article is designed © 
to enable amateurs to obtain impor- | 
tant data on their transformers with- 
out the use of expensive meters. 
Generally in laboratories that can 
afford wattmeters of all sorts, the 
copper and iron losses of transform- 
ers are determined by actual meas- — 
urement with wattmeters, voltmet- — 
ers, etc. While estimates can be — 
made there is really nothing like an — 
experimental determination of the 
losses, . 


The ca cites is a very simple 
method for determining transformer 
losses, in which the only apparatus 
required is a watch and a ther- 
_mometer. ‘The copper and iron 
losses of a transformer are dissipat- 
ed in heat, which results in a rise of 
temperature of the iron and copper. 
The method is based on a determin- 
ation of the rate at which this tem- 
perature rises. This method has 
| actually been used on 1 k.w., 2 k.w. 
and 5 k.w. resonance transformers 
| operating at 500 cycles, and the re- 
sults were checked up against watt- 
| meter determinations and found to 
| be accurate within 5 to 10 per cent. 


The transformer is connected in 
| the circuit as it always is when in 
operation. In our case we had it 
connected in circuit with the usual 
quenched spark gap as shown 
in figure 1. Let us now con- 
sider the measurement of the iron 
losses. , The iron loss will be dif- 
ferent for different excitations of the 


| primary, but we are always interest- . 


ed in the loss at the operating volt- 
| age, 120 or 140 volts, or whatever 
| it happens to be. It is not neces- 
_sary tc have the gap working, so 
| disconnect it leaving the secondary 
-of the transformer in open circuit 
and readjust the generator field rhe- 
-ostat to the working voltage. 


The thermometer should be 
placed in close and direct contact 
with the iron and should be care- 
‘fully packed in waste. Take the 
temperature of the cold core at the 
| start and make a note of it. Now 
‘close the switch. Thereafter take 
|temperature readings every five or 
ten minutes and make note of the 
time and temperature as both are 
‘important. It is preferable that for 
the first fifteen minutes or so read- 
‘ings be taken more frequently, say 
every three minutes as the rate of 
temperature rise during this period 
is the important factor in deter- 
“mining the loss. Make a _ mental 
note of the rate of temperature rise, 
‘or better still plot temperature 
against time during the run, and 
when the rate of temperature rise 
_begins to fall (indicated by a flat- 
tening out of the curve) readings 
may be taken every five or ten min- 
utes. Continue this until the core 
temperature has reached a practi- 
cally constant value, then open the 
Main switch and take a cooling 
curve. Some transformers may be 
so poorly designed that the temper- 
ature rises to very high values and 
does not reach a constant value for 
three hours or more. In this case 
when the temperature reaches about 
100° C. open the main switch and 
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Three Good Reasons Why You 
Should Study Wireless— 


Good Pay 
Unlimited opportunities for advancement 
Radio field expanding rapidly 


Our school is fully equipped with modern apparatus and has every 
facility at its command to qualify you in a limited space of time 
for examination for a first grade commercial license. Our fees 
very moderate. 


Spring term class now commencing 
Write today for descriptive hooklet B 


Y. M. C. A. Radio School 


MARCY AVE., NEAR BROADWAY, BROOKLYN, N.Y. 
Telephone: Williamsburgh 3800 


INCREASE YOUR C-W RANGE 


By Using Correctly Designed Modu- 
lation and Amplifying Transformers 


Now that vacuum tubes have become standard- 
ized; it is possible to design transformers for, 
particular tubes. We nee produced two trans- 
formers to meet pecifie conditions. The 
first is the Tyne 31k. Amplifying Transformer 
for the Radiotron UV-201 Amplifier tube, and 
the second the Type 231M Modulation Trans- 
‘former for: the Radiotron UV-202 Oscillator 
tube. If you want to get the maximum ampli- 
fication from your amplifier unit. or to get the 
maximum modulation of your CW transmitter 
current, use our Type 231 transformers built 
; for these specific purposes. Send for Bulletin 
Type 231 Transformer 907W describing these instruments. 


Price, Either Transformer, Completely Mounted, $5.00 


GENERAL RADIO CO. CAMBRIDGE 39, MASS. 


Coe 


4S 


NEW YORK i oS 


Offers a thorough course in all branches of wireless telegraphy. Radio Op- 
erators earn at the start $125.00 per month, and first class board, etc., free. 
Our school prepares you for your license in three to four months. Positions 
guaranteed to first grade licensed operators. 
DAY AND EVENING CLASSES 
The leading Nautical School in U. S. A. Established 1804 
CAPTAIN F. H. UTTMARK, Principal 
Write, call or phone for illustrated booklet 


8 State Street New York, N. Y. 
Facing Battery Park, N. Y. Telephone, Bowling Green 8079 


UTTMARK’S for Nautical Education 
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ACME APPARATUS 


C. W. Power Transformers 
Modulation Transformers 
Amplifying Transformers 


Filament Heating Trans- 
formers 


Special Transformers 
Amplifiers 

Detectors 

114 Henry Choke Coils 
Anti Light Blinkers 


Spark Transformers ; & Be 
i 


Acme 250,500, 1000° C. W. Power Transformers 
The ACME SPARK TRANSFORMERS have the highest 
efficiency, highest power factor, highest spark frequency 
and lowest price of any on the market. Acme 250, Acme 
500, Acme 1000. 

The ACME C. W. POWER TRANSFORMERS are for use 
with rectifying devices or for A. C. directly on the plates 
of power tubes. 50 watt, 200 watt, 500 watt. 

The ACME MODULATION TRANSFORMERS give maxi- 
mum modulation without distortion. Type A-3. 

The ACME AMPLIFYING TRANSFORMERS are the 
result of experiments by transformer and radio en- 
gineers. Correct ratio and impedance. Type A-2. 

The ACME FILAMENT TRANSFORMERS allow the use 
of A. C. for power tube filament heating with easy con- 
trol. 75 watt, 150 watt. 

The ACME AMPLIFIER and ACME DETECTOR con- 
tain in a small space what so often requires considerably 
more. 

The ACME CHOKE COILS are 11% Henries for use in 
ironing out and for modulation. 

The ACME ANTI LIGHT BLINKERS eliminate blinking 
of lights when transmitting. 


Ask Your Dealer to Show You 


ACME APPARATUS 


Bulletins describing the above 
: eyInG ss 
sent on request. aM PLll omer cec 
ns! 
Fe 


yPE 
5d ares 0. 
be #. 


ACME = ee 
APPARATUS fl “ 
COMPANY 


190 Massachusetts Avenue, Cambridge 39, Mass. 


Transformer and JRadio Engineers and Manufacturers 


Amplifier Detector ages Amplifying Transformer 


TYPE J D.C. MILLIAMMETERS, $6.00 


Radio Club Pins 


Special folder of designs and prices in ad- 
dition to regular catalog free 
on request. Be sure to see 
these new mumbers which 
will put new life in your club. 


Metal Arts Co., Dept. 13, 
Rochester, N. Y. 


0-50, 0-100, 0-300, 0-500 '1M.A. Also 0-3 Amps. 
3 A high grade D’Arsonval 
on a profit-sharing basis. 
0-1000 $24 

8 


¥4” ~. flush type. 
instrument sol 
Type J, 0-500 Voltmeter, $16. 
Type JX A. C. 0-15 Voltmeter 
334” D. flush type, magnetic vane move- 
ment and jewel bearings. For power tube 
filaments. : 

SOMERVILLE RADIO LABORATORY 

Winter Hill (45) Mass. 


Sample mailed for $2.00 


Ghegan Patent 


J. H. BUNNELL 


gico, 7) 2. 


Bunnell Instruments Always Satisfy 


Our Jove Detectors Simplest and Best 
Beware of Infringing Imitations 
Tested and Guaranteed Galena 25 cents. 


Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 


Distributors of Standard Electric Novelty Company Type B “Cyclone” Audion 
Batteries. Also DeForest, and all other makes of High Class Wireless Apparatus. 


Send stamp for our No. 42-W Catalog. 


- 32 Park Place, New York City, N. Y. 
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take the cooling curve. It is not 
advisable to go beyond that temper- 
ature as it is injurious to the in- 
sulation. The cooling curve is taken 
in the same way as the heating 
curve. That is, the temperature, 
which is now dropping, is taken 
every five or ten minutes. a 

The frequency of the alternating 
current should be constant through- | 
out the run and the voltage across 
the primary should be kept constant — 
as the losses depend upon and vary | 
with both these factors.. The} 
curves should be plotted as shown | 
in the accompanying plot, tempera- 
ture against time. 

This finishes the experimental work 
and the calculation follows: The meth- 
od is based upon the rate at which the | 
temperature of one pound of water 
rises when power at the rate of one 
watt is dissipated in it. Knowing 
the specific heat of iron we can cal- 
culate from the preceding the rate 
at which the temperature of one 
pound of iron will rise when power 
at the rate of one watt is dissipated 
in the iron. From our heating curve 
we determine the rate at which the 
iron temperature actually rises due 
to the losses. If we divide this ac- 
tual rate of temperature rise of the 
iron by the rate of rise produced by 
a loss of one watt per pound we 
get the watts per pound actually — 
lost in the iron. Multiply this by 
the weight of the iron and we have | 
the total watts lost in the iron of 
the transformer. ‘The preliminary 
calculation determining the rate at 
which one pound of iron will rise — 
when one watt is lost in it will now 
be made and this result will be used 
in the actual test made with a 5 
k.w. transformer. 


AANA 


Determination of Rate of Rise of Temperature 
of 1 lb. of Iron When One Watt 
IsvyivOsbednae tre 


1 H. P.=33,000 ft.-Ibs. per minute 
1H. P.=746 watts 
33,000 


1 watt= =44,2 ft.-lbs. per minute 


746 

It is found by experiment that: 
when 778 ft.-lbs. of work disappear, _ 
the heat generated will raise one — 
pound of water 1° F. This is the | 
mechanical equivalent of heat and | 
is expressed as ; 


a 


| 
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They’re Off forthe “Promised Land” 
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Enrollments are coming in by every mail. Wideawake wireless men have seen the new and greater opportunity 
opened to them by the Home Study Course, which is specially designed to land them one of the enviable jobs at the 
world’s greatest radio station. 


**The Promised Land”’ is the name professional operators have given to the New York. Radio Central Station, on 
Long Island. The picture shows the mast foundations going in. Soon the giant steel towers will rise high into the 
air. The new four-continent station is rapidly becoming afact. When completed, this station will be the largest and 
most powerful radio station in the world. 


It will be equipped to work simultaneously with five other nations in widely separated and distant parts of the world, 
and will be epoch-making in the field of international com munication. 


A large number of trained men will be required 
for its operation and maintenance. 

A position at this station is the height of every 
operator’s ambition, for it means unlimited opportuni- 
ty to succeed and progress to higher, more responsible 
and better paying positions in the radio industry. 
So far as opportunity goes the successful future of 
these men is assured. 

How about you? 

Right now, today, radio offers you big opportuni- 
ties—if you are properly trained. Radio com- 
panies need trained executives, engineers, drafts- 
men, operators and mechanics. Hundreds of po- 
sitions in the ever-broadening field—from ship 
operator to general manager—are open to you, if 
you have the required training. 

The Radio Institute of America will give you 
this training, as it has to thousands of others. 
If you cannot come to the Institute, the instruc- 
tion will come to you—to your home. 


This new home course of radio training, which 


The Radio Institute of America has been an established and_ successful institution for over fifteen years. 


It has trained over 6,000 


has been developed for the benefit of those who 
cannot attend the Institute personally, is the same 
course used at the Institute. It includes every- 
thing from basic principles of electricity and 
magnetism, to actual operation of commercial 
radio equipment. It also includes the same text- 
books used in the Institute classes, as well as a 
buzzer set of greatly improved design, with a vari- 
able automatic transmitter, for code practice. 


The graduates of the Radio Institute of America 
enjoy a great and exclusive advantage in the close 
connection existing between the institute and the 
Radio Corporation of America, world’s largest 
radio manufacturing and commercial radio com- 
pany. 


Prominent executives in the radio field are former 
students of the Institute. The Radio Corporation 
employs thousands of men, in its executive 
departments, on ships and at shore stations and 
in factories and laboratories. <A large percentage 
of these men are graduates of the Institute. 


The year round average attendance in its classrooms is now 298 students per month. 
men, 95% of whom have successfully engaged in this new branch of science and industry. 


You, too, can be successful in this new field if you properly train yourself by means of the Home 
Study Course of the Institute. Radio offers an unlimited opportunity for future advancement—why not take ad- 
vantage of it. 


Write for our booklet and further detailsk—Now. 


HOME STUDY DIVISION 


Radio Institute 0f America 


(formerly Marconi Institute) 


326 Broadway, New York 
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Sots TONE-A - PHONE 


Music Over Wire and 
Through the Air. 


= This Phonograph Arm 
Complete with powerful 4- 
button Microphone, will send 
music from your station far 
stronger than any makeshift. 
It is direct and no- sound or 
power is lost. Attaches to any 
phonograph without tools, and 
without removing regular arm. 


When you give a—Radiophone Concert—give it right. Use your 
favorite phone circuit with the Tone-A-Phone. 


Send for Literature 


VITALIS HIMMER MFGR. 205 Sixth Ave., New York 


WIRELESS TELEGRAPHY 


CHAMBERS INSTITUTE. A High-grade School where Radiotelegraphy is taught in all 
its branches, beginning with the Code, and going straight through. Theory taught by 
Lectures, blackboard, and practical demonstrations of Apparatus, both during the course 
of construction and when Some ted: A large Wireless Station, (8X:C) with Motor-generator 
Set complete. 

We spare no pains to make Our Sidon first- grade Commercial Operators, and give special 
attention to backward students. Location very central. Convenient to both railroads, and 
all trolley lines. 

We also carry a full line of all standard makes of Wireless Apparatus. Parts a specialty. 
Call, ’phone or write for particulars. 


CHAMBERS INSTITUTE of WIRELESS TELEGRAPHY 


2046 Arch Street Philadelphia, Pa. 


Vacuum Tube Control Unit 
Type MW 

Adapted to any modern hook-up. Best appearing { 
and highest type Vacuum Control Unit at the 
price in the market. 
Grained formica panel,’ Grid condenser and 
514"x634”, lettered in leak mounted in back 
white, graduated rheo- of panel and so wired (i 


stat dial, variable : 
plate- control... Tube that it can be adapted 


socket (standard 4 ‘to any modern nook- 


PRICE $10 
rong). up. 
prong) ed: Dp Parcel post prepaid in U.S.A. 
WRITE for descriptive Booklet MW. Sent free on request. Immediate shipment. 


THE MIDWEST RADIO CO., Dept. C. 8423 Dury Ave. CINCINNATI, O 


Do you want to save a dollar on a six dollar 
product? Write us and see how. 


We can supply for a short time only, 2- Filament 
Audiotrons at $5.00. 


WHITALL ELECTRIC CO. 


42 MAIN STREET, WESTERLY, RHODE ISLAND 
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1 pound-degree Fahrenheit=778 ft. — 
lbs. for water 
If then we dissipate power at the — 
rate of 778 ft.lbs. per minute the — 
temperature of 1 lb. of water will — 
rise at the rate of 1° F. per minute. — 
Therefore, 1 watt, or its equivalent — 
44.2. ft-lbs. per minute will raise — 
the temperature of 1 lb. of water a 
proportionate amount of 1° F., thatm 
is it will raise it 
44.2 
——x1°F, per min.=0.057°F. per min. | 
778 5 | 

Therefore a loss of 1 watt per lb. 
of water produces a rate of rise of 
temperature of 0.057° F. per minute. | 

Now the specific heat of iron is_ 
0.111 or 1/9 of water. This means 
that it takes 9 times more heat to 
raise 1 lb. of water 1° F. per minute — 
than is necessary to raise 1 lb. of — 
iron 1° F. per minute, or a given 
amount of heat will produce 9 times 
the temperature rise in 1 Ib. of iron 
than it does in 1 Ib. of water. qT 

1 watt per Ib. gives a rate of 0.057° — 
F. per minute for water. 

For iron 1 watt per Ib. will 7 
duce 9 times the rise or 9X0.057° F 
=0.52° F. per minute. 

We know now that a loss of 1 
watt per lb. of iron will raise its: 
temperature at the rate of 0.52° Bagi 
We are now prepared to calculate _ 
the loss in our transformer. | 

The weight of the 5 k.w. trans- 
former was 48 lbs. | 

From the curve we find that the 
temperature of the iron rises 35° F. 
in’ the first 10 minutes, making a 
rate of rise of 3.5° F. per minute. 
From the preceding preliminary cal- | 
culation we know that 1 watt per 
Ib. produces a rise of 0.52° F. per 
minute. Therefore, to produce a rise 
of 3.5° F. will require a 
3152 af 
=6.6 watts per lb. loss in iron, | 
nse i 

Algebraically this is as follows: | 
1 watt per lb. gives A® F. per min. ~ 

rise ; 
X watts per Ib. gives B® F. per min. 

rise X watts B° W 

: 


1 watt Ae 


X watts per lb. 
Tie 

This gives us the loss per Ib. in thefl 
iron, which turns out to be as above _ 
6.6 watts per lb. The weights of | 

the iron being 48 lbs. the total iron 
loss is , 
486.6 = 316.8 watts. i 

A similar procedure is followed — 
for the copper loss. The method is — 
simple, the calculations easy and the | 
apparatus required a minimum, — | 
The results check up with mete | 
measurements very favorably. . | 


When writing to advertisers please mention THE WIRELESS AGE 


EXPERIMENTERS’ WORLD 31 


Specify No. 763, Eveready 


Specify No. 766, Eveready Wireless Station Suiibatiie tas be he 


Battery. Standardized for use in the U. S. U. S. Signal Corps Aviation 
Navy Section 


Fitch your a A 
to an Lveready Battery 


Ape Eveready Vacuum 
Tube Plate Battery is the 
ideal battery for your wireless 
receiving set. | 
Standardized for U. S. Gov- 
ernment use, Eveready in- 
evitably possesses the very 
qualities you need for effective 
working of your own jappa- 


As regards sensitiveness, no 
receiving set is to be consid- 
ered as merely “amateur’—it 
either receives or it doesn’t. 

The high efficiency of the 
Eveready Battery will increase 
the effectiveness of your ap- 
paratus amazingly; will stimu- 


late your interest and enjoy-— 


ratus: | ment in your work; and will 
1. Thoroughly moisture proof. insure your operating along | 
2. Correct and sustained voltage. professional standards. ; 
3. Suspended action while not in 

fae. Go to your dealer today for 
4. Light and compact. anew Eveready Vacuum Tube 
5. Low in cost. Plate Battery. 


AMERICAN EVER READY WORKS 
of National Carbon Company, Inc. 


200 Thompson Avenue, Long Island City, New York 
Chicago Atlanta San Francisco 


og 


VACUUM TUBE PLATE BATTERIES FLASHLIGHTS AND BATTERIES 


Eveready Flashlight 
for wireless operators 
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899 BOYLSTON ST. 
BOSTON, MASS. 


WIRELESS. 


Pa hesee Wireless at the Oldest, Largest and Best 
; Equipped radio school in New England. 
' Successful graduates of the EASTERN RADIO 
| INSTITUTE are found in responsible radio po- 
sitions all over the world! Why not be one? 
_ Our illustrated prospectus is free. Send for one. 
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Suitable for Transmission and Reception: Will handle 100 watts of C. W. Energy. 

THE DUBILIER UNIVERSAL CONDENSER is the first condenser especially de- 
signed for low power continuous wave transmitters. which will also prove suitable for 
reception work. This condenser is made of the finest clear India Mica. Its capacity 
is absolutely constant and is so maintained by special spring clamps which slide on the 
pressure plates. This unique construction permits an extremely compact unit and the 
losses are so small as to be unmeasurable. They are tested at 1500 volts and rated 
at 1000 volts so that they can be used on C. W. sets up to and including 100 watts. 

The No. 577 DUBILIER UNIVERSAL CONDENSER can be supplied in practically 
all capacities at $2.00 each. 

Bulletin D-2 Describing the DUBILIDR UNIVERSAL CONDENSER, together with 
literature describing other high grade apparatus will be sent you on receipt of five 
cents in stamps. DEALHRS—Write immediately for our liberal discounts. 

SOLE DISTRIBUTORS FOR 
Wicony’s Complete Line of “Eventual” Apparatus. 


Duo-Lateral Coils Pacent Plugs Sullivan Apparatus 
Standard VT Batteries Dubilier Condensers Rawson Instruments 
Seibt Condensers Special Distributors for Brandes Phones Solenoids & Magnets 


PACENT ELECTRIC COMPANY, Inc. 


Louis Gerard Pacent, President 
150 Nassau Street Telephone Beekman 5810 New York City 


RADIO AND MODEL Listen and Learn 
ENGINEERING The Continental Code 


‘Edited by M. B. S an | 
ited by eee Marconi-Victor Records 


A Bulletin of designs and data for the 


Radio Experimenter of average means 6 Double faced Records 
and shop equipment. : 


Out on the first of each month. 12 Lessons. 


Send venty-fiv f M 4 
aad pti tie Ty cal or the ay, Everything from alphabet to code 


words. Actual receiving 


Published by 
The General Apparatus Co., Inc. WIRELESS PRESS, Inc. $6- 00 


570-D West 184th St. - New York 326 Bdway, New York. Per Set 


When writing to advertisers please mention THE WIRBLESS AGE 
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(Continued from Page 26) 


His aerial consists of 7 strands of 
No. 20 phosphor bronze wire three 
feet apart. It is 60 feet high at one 
end and 70 at the other. The length — 
is over 70 feet. There is a lead-in 12 | 
feet long. A gas and water radiator, 
several rolls of chicken wire, and a 
quantity of lead piping is buried in the 
ground under the antenna. 

Seefred’s letter, which follows, 
gives a good idea of his sending ap- — 
paratus, and also of the conditions that 
confront the coast amateurs: 

Mr. H. D. Selvage, 

Dear Sir: 

Your letter of January 4th was 
received today concerning the re- 
ception of my signals, heard at 
your station 2KF. The call letters 
which you heard me call, the wave 
length the time and date (Janu- — 
ary 4th at 2:55 a.m. EST, which 
would be about I1.55 p. m. on 
January 3rd, Western time) 1 
O.K. after referring to my log — 
book. 

I have heard and worked 6GF, 
6GO, and 6AK several times, but © 
that night I, troubled with “ORM” 
from steady buzz caused by high | 
tension, leakage, was unable to 
hear much, except the above men- 
tioned ones and others around San 
Francisco, who are strong here. | 
‘As this biizz was in, I was only | 
on the job a short period and ; 
then went to bed. We are also — 
troubled with “ORM” from NPX 
arc and spark only eight miles 
away. But when all of this is out 
we are able to hear quite a dis- 
tance. ‘Have theard two (5) sta-— 
tions, eight (7) stations and a 
large number in the sixth district. 

Have been theard by KDU> 
(Juneau, Alaska) to the north; 
Honolulu, Hawaii, to the west; a ~ 
ship 650 miles to the south and 
9 ME (Fort Wayne, Indiana) to 
the east. (Your reception of my 
sigs will break all my former 
records and also to the east.) 

At present I am using one stage. 
of amplification (expect to have 
two stage soon) in connection 
with a home-made barometer type 
regenerative receiver and Baldwin 
phones. 

Starting January tst, I am 
now using 34 kw. On New 
Year’s day we put in a new 
ground system composed of four 
wires—six strands of No. 9 gal- 
vanized iron wire 40 feet wide 
and 70 feet long—all wires con- 
nected at the ends, also to the 
water pipe and other ground 


wires, also wire fence around 


* 
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EXPERIMENTERS’ WORLD 


In spite of the fact that 
the Radio Magnavox will 
give greater signal vol- 
ume, when used with 
suitable amplifiers, than 
any other known receiv- 
er—it brings in the weak 
ones also. 


Try hooking it up to your 
set with a small rheostat 


THE RADIO MAGNAVOX 


GETS THE WEAK SIGNALS ALSO 


weak field for most all 
signals, and save full 
field current for those 
signals which you wish 
very loud, or for reading 
weak ones. Both strong 
and weak, all the sigs you 
ever hear, are there. 


Get a Radio Magnavox 
from your dealer or send 


in the field circuit. Use 


us $45 and his name. 
Prompt shipment. 


THE MAGNAVOX CO. 
Oakland, Cal. 


DEALERS—Write to us 
for proposition on the 
$45 RADIO MAGNAVOX 


LEARN 


The Demand 


for Good 
Wireless Operators 


Far Exceeds 
The Supply 


Travel The World Over 


A Wireless Operator can visit all pants of the world and 
receive fine pay and maintenance at thei same time. Do 
you prefer a steady position without travel? There are 
many opportunities at the numerous land stations or with 
the Commercial Wireless or with the Steamship Com- 


panies, 


FREE Instruments and Text Books 


We furnish free to all students, during the course, the 
wonderful receiving and, sending set exacil 
in_the illustration. This set is not loane 
all students completing ithe ‘Course. 

The Transmitter shown is the celebrated Omnigraph 

1 by several Departments of the U. S 

and by the leading Universities, Colleges, 
Telegraph Schools throughout the U. 8. and Cana 


WIRELESS AT HOME 


, Technical and 


The N. Y. Wireless Institute will make you an operator—AT HOME—in your spare time— 
quickly, easily and thoroughly. No previous training or experience required. Our Home 
‘tudy Course was prepared by L. R. Krumm, formerly Chief Radio Inspector, Bureau of 
Navigation, New York. Our experts are able to impart their practical and technical knowl- 
edge to YOU in an easy to understand way—will direct your entire course. The graded 
lessons mailed you will prove so fascinating that you will be eager for the mext one. The 
instruments furnished free, will make it as easy to learn the Code as it was to learn to 
talk, All you will have to do, is to listen. 


BIG SALARIES 


Wireless operators receive excellent salaries ranging from $125 to $200 a month and it is 

only a stepping stone to better positions. There is practically no limit to your earning 
wer. Men who but yesterday were Wireless Operators are now holding position as Radio 
ngineers, Radio Inspectors, dio Salesmen at salaries up to $5000 a year. 


as produced 
but given to 


This wonderful Set for learning the Code furnished free 


Government with our Course 


da. Start the Omnigraph, place the phone to your ear and this remarkable in- 


vention will send you Wireless Messages, the same as though you were receiving them through the air, from a Wireless Station 


hundreds of miles away. 


When you apply for your license, the U. S. Government will test ,, : : Fe An’ oe, a aes : 
furnish to our students. Ask any U. S.. Radio Imspector to verigy ween tire = Ont grap Re GAEy apt e/ Tact SU ming rapi aaa we 


rier FREE Post-Graduate Course 
A one month’s Post-Graduate Course, if you so desire, at one of the 
largest Wireless Schools in N. Y ity. 
City—the largest port in the World and the Headquarters of every 
leading Wireless and Steamship Company. 

Easy Payments 


A small payment down will enroll you, 
so easy that anyone ambitious to enter the fastest growing pro- 


fession—Wireless—may do so. 


Send for FREE Booklet 


Without obligating you in any way, send for our booklet “How to 
become an Expert Wireless Operator’—it is free. Mail the coupon 
attached, or postal or letter—but do it to-day. 


New York—the Wonder 


We will make the payments 


THE N. Y. WIRELESS INSTITUTE 


your Course including your Free Instrument offer. 


PALTENO: Bet ecie Suc. fa, tyne Oia ale CAMM o Uo, ROO Se PEA opige T% d.0 


SA CU TOGS Sin ks ee hace Rie Ed tA eA 


a 


MOT IRVeROE LOCO WIN von ne ceaein talc oashe tafe eas yo: sl o.is SUdte Sheik: suckers eit 
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Dept, 301, 258 Broadway, - = New York City 


Send me free of charge, your booklet “How to become an 
Expert Wireless Operator,’ containing full particulars 


of 


eee 


nae 
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HOT WIRE 


We have on hand a large stock of 


THE WIRELESS AGE 


AMMETERS 


Roller-Smith Type TAW Hot Wire 


Ammeters; with ranges of 0-1, 0-2.5, 0-5 amperes. 
We are offering these at the remarkably low price of $6.50 each, 


postpaid. 


Send 10¢ in stamps for our catalogue. 


- The. Radio Electric Company 


3807 Fifth Ave., W. 


10c CHARGES YOUR BATTERY 


Pittsburgh, Penna. 


AT HOME FE BATTERY: BOOSTER 


and your Wireless Station will never be closed because of a discharged 


battery. 
always be ready when 


better. 


Is it not gratifying to feel that your filament battery will 


you want it and that you will never have to give 


up in disgust when working a distant Station? A fully charged battery 
is better, lasts longer and everything depending upon the batter works 
K-F Baers charge automatically and operate unat- 


tended. Screw the ug into a lamp socket, snap clips on battery ter- 
minals and see the gravity come up. The Ammeter shows you just the 
amount of current flowing. Adjustable carbon electrodes rectify the 
current and last for thousands of Hours. ae 
Hverything: is com- Bantam Type6 charges 6 volt Battery at 6 Amps. $15 
plete in one compact, Type 16 charges 6 Volt Battery at 8 Amperes $24 
self-contained unit. Type 166 charges 6 Volt Battery at 12 Amperes $32 
The F-F Booster isa wantam Type 12 charges 12V. Battery at 5Amps..$15 
Mate tee ho ber Type 112 charges 12 Volt Battery at 6 Amps. $24 
: Cicie A vechiatloe Type 1612 charges 12 Volt Battery at 7 Amps. $32 
Current, 1921 Types LYpe 1626 charges both 6 Volt and 12 Volt 

ath MINICT me ciees: Batteries in combination, at 12 and 7 Amperes $48 


a 


~ 
(J 


The FRANCE MFG. 


The larger and higher ampere charging rate 
Types are recommended for large batteries, or 
where time is limited. Shippine Weights Com- 
plete with AMMETER and BATTHRY CLIPS, 11 
to 15 Pounds. 
Order from your dealer, or send check for prompt 
Hxpress shipment. If via Parcel Post have re- 
mittance include Postage and Insurance Charges, 
or have us shin C. O. D. 

SERVICE STA'TION SERVICE, IN YOUR 

OWN GARAGE 

A Booster Insures Quick and Sure Starting in all 
seasons. To charge Auto Battery, screw plug in 
lamp socket in garage, snap charging clips on 
battery terminals without disconnecting or_ re- 
moving battery from car, turn switch and _ lock 
garese door, knowing -your battery will be 
charged in morning. Keeping your Starting 
Storage Battery in, charged condition. makes it 
delichtfully responsive and last so much longer, 
requiring fewer exnensive battery renewals, that 
it actually costs you less to buy a Booster than 
to be without one, for they save more than they 
cost. Other F-F Battery Boosters charge bat- 
teries from Farm_ Lighting Plants, Direct Cur- 
rent Cireuit and Direct Current Generators. 
Battery Charging Stations and Garages Use Our 
Large F-F Rotary Rectifiers for Group Charging. 
Write Today for KEree BOOSTER Bulletin No.34, 
gr ROTARY Bulletin 34A; or Mail Check. with 
raer. 


CO. 


Office and Works 
CLEVELAND, OHIO 


of overstock to 


coee 


and parts. 
filled promptly. Write 


$45.00 


715 Twelfth St., N. W. 
Washington, D. C. 
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QUALITY RADIO EQUIPMENT 


Radio Magnavox Radiotron 
Type R-3 Un aVi" 202 
Latest development in | New type Power Tube 
sound amplifiers; con- ae te ee 
structed on a patent Za . READ 
protected electro - dy- | lite Rated at & Watts 
namic principle. Emits | filament Voltage 7.5 
Same volume of sound } y. Filament current 2.35 
as ‘higher priced Mag- f amps. Plate voltage, 

navox Telemegafone, 850-400 V. 


Thordarson Type R 1 K.W. Trans-¢ 
former reduced from $40.00 because 3 5 


coeeeeeenee Cee ee eeeereneceeee 


Full supply of quality Vacuum Tubes, Controls 
Special Dealer’s offer. 


Radio Dept., Desk C 


Mail orders 
for Radio Catalogue No. 2. 


: ypo.ly 
(postage extra) 


DOUBLEDAY - HILL ELECTRIC CO. 


719-21 Liberty Ave., 
Pittsburgh, Pa. 


May, 1921 | 


yard:°"lAIOBES this is” utider tele 
antenna,’ 

My spark note is medium be- 
tween high and low; approximate 
wave length is between 200 and 
225 meters. Tunes fairly sharp. . 
Using 6-inch coupling on O. T., 
radiation is over 5 amps (only 
have a 5 amp. hot-wire meter and 
I run it off the scale). 

Have , been lheard in twenty 
states (including your state) also 
Alaska, Canada, British Columbia, 
Hawaii, off Mexico and at sea. 

All my apparatus is home-made. 

I want to congratulate you on 
your very excellent receiver. 

Please listen for me again, and 
let me know by mail. 

Thanking you many times, I 
am, 

Very truly yours, 
H. C. SEEFRED. 
(Radio 6EA) 
Gorden Bennett’s letter says in part: 

My sending set is as follows 
1 kw. Clapp Eastham transformer 
1200 volts secondary. The gap is 
the latest thing in rotary quench 
gaps which are built in the shops 
with an oil condenser. The pole 
is an eighty foot stick with verti- 
cal antenna. 

The receiving set is a regenera- 
tive two-step amplifier using 
Western Electric bulbs and Bald- 
win phones. Until now my send- 
ing range is about 1,000 miles. 

I have been heard in Boise, Idaho - 
and Phoenix, Arizona. In your 
next letter I wish you would let 
me know about the number of 6 
stations that you fellows ‘hear 
back there in New York. You 
spoke about 6EA and 6ZE. Both 
these fellows have fine sets and — 
have my records beat so far. 6ZE 
is assistant radio inspector in San 
Francisco. 

The great trouble around this 
coast is that the ORM is fierce 
right now. At 6 p. m. there are 
at least ten fellows within five 
miles from here trying to work at 
the same time, but later in the 
evening it is fine going, 

* Eft ac ea * ee ie 

While a very creditable piece of 
work, this is not the first time that 
amateur transmission thas been heard 
across the continent. Early in 1917, 
2PM station, located on West End 
avenue, New York City, was copied 
by amateurs on the Pacific Coast, and 
the record was verified. The input at | 
2PM at the time was about 750 watts. 
A synchronous discharger was em- | 


ployed and the transmission took place 
on 200 meters.—Ed. 


EXPERIMENTERS’ WORLD 


The Monthly Service Bulletin of the 


National Amateur Wireless Association 


Guglielmo Marconi 
President 


J. Andrew White 
Acting President 


H. L. Welker 
Secretary 


Founded to promote the best interest of radio com- 
munication among wireless amateurs in America 


NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS 


Prof. A, E. Kennelly, 

Harvard University. 
Maj. Gen. George O. Squier, 

Chief Signal Officer, U. 8S, Army. 
Captain D. W. Todd, 

U. 8S. N., Director Naval Communica- 


tions. 
Rear Admiral W. H. G. Bullard, 


U. 8S. N. 
Prof. Alfred N. Goldsmith, 
College of the City of New York. 
Headquarters, 326 Broadway, New York 


Major William H. Elliott, 
American Guard. 
E. E. Bucher, 
Instructing Engineer. 
Prof. Samuel Sheldon, 
Brooklyn Polytechnic Institute. 
Colonel Samuel Reber, 
Signal Corps, U. 
Prof. Charles R. Cross, 
Massachusetts Institute of Technology. 


8S. Army. 


Another Convention Planned 


HE Executive Radio Council, 

Second District, at a regular 
meeting held on April 6, at the Sea- 
men’s Church Institute, New York, 
decided to hold its second annual 
convention and exhibition at the 
Pennsylvania Hotel, New York, dur- 


_ ing the week of March 6 to 11, 1922. 


The Convention Committee made 
its final report at this meeting on 
this year’s exhibition and conven- 
tion and was discharged from further 
activities and disbanded. A cash 
balance of $589.09 was transferred 
to the credit of the Council as the 
net proceeds of the exhibition. 


An interesting address on “Radio 


_Tubes” was given in the lecture 


room of the Deborah Cook Sayles 
Public Library, Pawtucket, R. I., 
by Capt. H. G. Gawler of the Radio 
Corporation of America. The lecture 


| was arranged by N. B. Judkins of 


East Providence and R. W. Farnum, 
members of the Blackstone Radio 
Club. Amateur operators from 
Brown University and from all sec- 
tions of the state were present to 
listen to the expert instruction im- 
parted by Capt. Gawler. 

The development of radio tubes 
for amateur and commercial usage 
has reached a high degree of ef- 
ficiency, asserted Capt. Gawler, who 
gave technical instruction regarding 
the use of the tubes and illustrated 
his lecture with stereopticon slides. 
He also spoke of the increased inter- 
est in citizen radio work and com- 
plimented the members of the local 
club upon their earnestness. 

Capt. Gawler was formerly gov- 
ernment inspector for the first New 
England division and is an authori- 
ty upon radio work. His address 
was followed with close attention 
by his audience, most of whom were 
local club members. 


Prize Contest Announcement 


The subject for the new prize contest of our year-round series is: 


What have you done to prolong the life 
of your Vacuum Tube ? 


Closing date, June I, 1921 


Contestants are requested to submit articles at the earliest practical 


date. 


Prize Winning Articles Will Appear in the August Issue. 


Prises will be awarded this month on the best article explaining meth- 


ods or apparatus to protect and prolong the life of vacuum tubes. 


This 


should prove a valuable contest for the amateur and experimenter. Let 


us hear from you. 


PRIZE CONTEST CONDITIONS—Manuscripts on 


the subject announced above are 


quaged by the Editors of THr WIRELESS AGE from the viewpoint of the ingeniousness of 


e idea presented, it’s practicability and general utility, 


cription. 
into account. inished drawings 
open to everybody. The closing 
AGE will award the following prizes: 


1 r ( First Prize, $10.00; Second Prize, $5.00; 
Prize, $3.00, in addition to the regular space rates paid for technical articles 


originality: and clearness in des- 


Literary ability is not needed, but og beers in manuscript and drawing is taken 
are. no 
ate is given in the above announcement. 


required, sketches will do. Contest is 


THE WIRELESS 
Third 


All manuscripts should be addressed to the Contest Editor of THe Wrretess AGE 
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ATTERY 
MARVELOUS RECUPERATION 


HIGHEST &%@ QUALITY 
WONDEREUL ESEIGieten 


YORK ATLANTA 
CHICAGO Bets Ania 


BA-2 WIRELESS 


2212 Volt Batteries 
for plate circuit of vacuum 
tubes. 
Write for catalogs 


NOVO MANUFACTURING CO. 


424 West 33d Sireet 531 So. Dearbern St. 
New York, N. Y. Chicage, Ill. 


a a eis 
Arlington Tested Crystals 

for over five years the C 
accepted standard for 
crystal detectors. Ga- 
lena or Silicon,, indi- 
vidually tested and 
packed in tin containers, post- | 
paid, 25c. erystal. 


THE NEWMAN-STERN CO, 
Dept. W. A. Cleveland, O. 


5 NOW ep 
Red Head 40%" 8 
eceivers Paid 


3000 ohms. A triumph in 

Radio phone building. 

Amazing value. Supersensi- 

( tive, Sent on ten day trial. 
Write for bulletin ; 

, ‘he Newman-Stern Co. 

D pt.W Cleveland, O. } 


RETURN COUPON. 


American Radio Relay League, 
Hartford, Conn. 

Enclosed find $1; please enter my trial subscrip- 
tion to QST for 7 months. 


Name 


Address 


When writing to advertisers please mention THE WIRELESS AGE 
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Introducing The Pacent Universal Plug 


NO 

CONNECTIONS PRICE 
TO $2.00 

/ SOLDER Patent applied for. 


THE ONLY PLUG DESIGNED FOR RADIO WORK 


THE PACENT UNIVERSAL PLUG, now obtainable from your dealer, is_the 
plug for which you haye been waiting. It consists of three parts; two moulded 
bakelite pieces, each with a recessed finger grip, and the plug with its connecting 
spring clips. The two moulded pieces are held together with a single screw which 
fits into a threaded brass insert. 

In addition to telephone headset work, the PACENT UNIVERSAL PLUG may 
be used very effectively for ‘plugging in’ a microphone transmitter, manipulating 
key, a loading inductance, the search coil of a wavemeter, a remote control switch, 
a plate battery or high voltage generator, in fact its adaptability renders its name 
synonymous with its uses. 

_The effective and practical design of the PACENT UNIVERSAL PLUG was so 
appreciated by the United States Navy Department, that the plug was officially approved 
and a most gratifying letter was received from the Navy Department commending its many 
desirable features. 

No. 50—PACENT UNIVERSAL PLUG. Price, $2.00. 

Bulletin P 11 describing the PACENT UNIVERSAL PLUG and literature describ- 
ing other unique apparatus will be sent you on receipt of five cents in stamps. 

DEALERS—Write immediately for our liberal discounts. 

SOLE DISTRIBUTORS FOR 
Wicony’s Complete Line of “Eventual” Apparatus. 


Pacent Plugs Sullivan Apparatus 
Dubilier Condensers Rawson Instruments 
Solenoids & Magnets 
Special Distributors for Brandes Phones 


Pacent Electric Company, Inc. 


Louis Gerard Pacent, President 
Telephone Beekman 5810 


Duo-Lateral Coils 
Standard VT Batteries 
Seibt Condensers 


150 Nassau Street New York City 


NEW INVENTION—RADIO APPARATUS 


Damped and Undamped Waves 
Write for Literature 


Mignon System Mfg. 
BUFFALO, N. Y. U. S. A. 


. SSS (HA Cc 
eons Oe 


Hook ’er To Yer Bulb 


The most wonderful tuner in the world for only $10.00 
Last month this tuner beat in a test one of the NAVY 
STANDARDS at Ketchikan, Alaska. 


10 Captains of Ocean-going ships have had their wireless operators install 
one of our tuners in the captain’s cabin so the exact time by wireless can be 
had without using either tube, bell, or hand. 


“GREAT!” says one old sea dog. “‘WHAT IN SAM HILL WILL YOU 
SMART ALECS GET UP NEXT?” European stations copied in day time and 
no fancy aerial is needed. A single wire about 40 long by 25 high will do the 
trick. London amateur W. R. Wade, Clifton, Bristol, promises report for the 
magazines to publish showing how the amateurs there read our ‘‘sigs’”’ in Eng- 
land. Junk your funny wound coils and get a regular two-pound tuner that 
you can use during the static season. 20,000 meters maximum wave length. 
Hook up on bottom of tuner. 


KNOCKED DOWN AND ASSEMBLED CONDENSERS 
Which kind do you want? 


Made for panel mounting and are complete 
with scale, pointer and knob. Used all over the world now and still going 
strong. No cC. O. D. orders. Add parcel post. Buy from your dealers and 
send us his name if he cannot supply you. Canadian amateurs buy from local 
dealers or write us for nearest dealer. Formica tops and bases. Movable 
plates are screwed on and not clamped, 


11 plate knocked down $1.80 Send 
IAS ve bs y bei 8) 


AL. ‘ he 3.20 


10 Cents for 16 
Page Catalogue 


SOLD BY YOUR 
TRESCO 


DEALER, OR 


Davenport, Iowa. 
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Efficient Interrupter Design — 
By G. N. GARRISON 


ig is generally conceded by engineers — 

and by amateurs who make use of 
spark coils in transmitting that the | 
higher the speed of the vibrator, with- 
in certain limits, the greater will be the | 
efficiency of the set as a whole, other | 
things, of course, being equal. . | 

With this fact in mind, various © 
manufacturers have, from time to 
time, designed and placed upon the | 
market interrupters and spark coils — 
whose interrupters were supposed to 
attain a speed of vibration not ap- | 
proached by anything then available. | 
Indeed, the writer remembers one | 


Circuit of the 


vibrator 


manufacturer who guaranteed his — 
spark coils to produce alternating cur- — 
rent at the “extreme” frequency of | 
500 cycles per second. Although this — 
was perhaps, with difficulty attained | 
at the time the coil was first marketed, | 
it is easily surpassed with the circuit — 
and double action vibrator described | 
below. || 


It will be noted that the master vi- — 
brator and actuating coils in the cir- — 
cuit submitted form a separate unity 
from the transformer, T. “This is — 
made necessary by the employment of | 
an interrupter V, whose fulcrum is at 
the center instead of at one end as is | 
the general practice. For the magnets © 
B and D, ordinary electric bell wind- | 
ings will be found satisfactory, while 
contacts A and C should be adjust- — 
able. The polarity of the battery is | 
optional, but it must be in series with 
the transformer primary to be inter- 


rupted. by 
‘When the vibrator is in the position 
shown in the sketch, a complete cir- | 
cuit is formed from the positive ter- 
minal of the battery through the trans- 
former primary, contact A and magnet | 
B back to battery negative while the | 
circuit, B, P, €, D and B are openem 
This current energizes the magnet B_ 
and draws the upper end of the vi- — 
brator V toward it thus breaking con-| | 
tact at point A and at the same in- 
stant completing the circuit B, P, C, 
D, at contact C. The cycle just de- 
scribed is repeated through this cir-" 
cuit and the interrupter continues in 
operation until shut off. 


EXPERIMENTERS’ WORLD 


Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 
THE SIGN OF SERVICE 
AND PROMPT DELIVERY 

ALL WE 


Amplifying Transformers 
PAIN PAC AALIT IN OWE LACM wareteret tieletnus « <\axe @) 91% $5.00 
PATUTA Cee MOUMCCG Mae ilanpierierevajals «0 8s 7.00 


No. Z-7392 Clapp Eastham unmounted 4.00 
No. Z-7392A Clapp Hastham mounted 6. a 
No. 226-W Federal, mounted 1.5 


cee eee 


Audion Control Panels 

No. RORA Grebe in cabinet with 
hinged cover, splendid value...$12.50 
No. RORH Grebe in cabinet with “8 


tickler connections ........... -00 
oa Type A, in cabinet........ 15.00 

ZRD Clapp rtastham so oyete ccc. 12.00 
No. Y-1 Acme in cabinet.......... 10.00 
No. P-1 Paragon, “Adams Morgan’ 

special moulded, very compact 6.00 

“B” Batteries 

No. 7623 Standard 22.5 V small....$1.50 
No. 7625 Standard 22.5 V large.... 2.65 
No. 7650 Standard 22.5 V variable... 3.50 
No. 763 Eveready 22.5 V small 2.25 
No. 766 Eveready 22.5 V large ..... 3.50 

Condensers (Vernier De Forest) 
No. CV-1010 .001 without vernier in . 

BLASS ACARC) Hie aet.s-emlakls Otis: $17.50 
No. CV-1013 .001 with vernier in 

EINOMRCASC: Sear cale ccietys 6 tied os 19.50 
No. CV-1500 .0015 unmounted with- 

out vernier attachment ........ 3.95 
No. CV-1510 .0015 without vernier 

Ls PIARS CASS a arses mysperpr yy sapere se 18.95 
No. CV-1513 .0015 with vernier in 

IAES CANO! WS Sara chet related bite ie.duele 20.60 


Note—Any of the above vernier con- 
densers are admirably adapted for radio- 
phone work, 


Condensers (Variable) 
No. C-1 Connecticut .001 Mfd. mount- : 


DUE tees coe ee eee 
No. C-2 Connecticut .001 Mfd. panel 
RO CVULTL GA THe tr asatet As ccer the: Vian ceelic. wiei'e- otopabe 6.50 
No. 1 Chelsea .0012 Mfd. mounted .. 5.00 
. 2 Chelsea .0012 Mfd. unmounted 4.75 
. 3 Chelsea .0006 Mfd. mounted.. 4.50 


No. 4 Chelsea .0006 Mfd. unmounted 4.25 
No. 5 Chelsea dial 44” or #” shaft : 
180°, pure bakelite ............ 1.00 
Condensers (Fixed mica type) 
No. ROCC Grebe .0002 Mfd......... $1.00 
No. ROCD Grebe .0005 Mfd......... 1.20 
No. ROCHD ~Grebe’ .001 Mfd.....a%.s 1.60 
No. ROCF Grebe .005 Mfd......... 3.80 
No. ROCA Grebe .0002 Mfd. and .5 
megohm MleakvisE ae Ee ae 1.20 
No. ROCB Grebe .0002 Mfd. and 3 
MTOPONIMN SOAK, os tore eccie Giale ere coc 1.20 
Condensers (Low voltage) 
No. ES-355 1 MF 500 Volts........ $1.25 
No. ES-356 2 MF 500 Volts........ 1.25 
No. 21AA Western Elec. 1 Mf. 1000 
Ee RATS 1d bieloa loi» aleloed tes iar eee « 2.50 


ASK IS A TRIAL! 


Weston Meters (Model 301) 


O-100 Milli-Amps flush ..........6. $8.50 
O-300 Milli-Amps flush ............ 8.50 
O-500 Milli-Amps flush ............ 8.50 
O-1Amperer flushes... .aengeesuewscr 8.50 
O-SeAmpererAush a... . . skegpene teres 8.50 
O-Fe Ampere flush . vse. & steppes cpeiiles, oats 8.50 
9-50 Volts ‘flush «0... SR. eso 8.50 
0-500 Volts * flush «...,./. Wusem. oem. « é 21.25 


Hot Wire Meters (Flush or front Mtg) 


No. 127 Gen. Radio 4% ampere... .$7.75 
No. 127 Gen. Radio 1 ampere.... 7.75 
No. 127 Gen, Radio 246 ampere.... 7.75 
No. 127 Gen. Radio 5 ampere.... 7.75 
No. 127 Gen. Radio 10 ampere.... 7.75 
Regenerative Receivers 

No. CR-2 Grebe 175-680 meters....$51.00 
No. CR-3 Grebe “Relay Special” 175- 

GSO "“MClCEN OG... ... lemme eters ne 65.00 


tube control 


Pr 


. CR-3A Grebe with 
175-375 meters 

. CR-5 Grebe’s “Super-special” 
175-3000 meters. Tube control 
self contained. Ideal for jewelers 80.00 

. CR-6 Grebe 175-680 meters, De- 
tector and two step amplifier 
self contained, a complete set $200.00 


No. CR-7 Grebe 500-20000 meters 
“Long Wave special,” eaipiete 
SOL seks telriaa kaye iess, + -2.,+'s, oinmmriets aici O.0.0 


Telephones 


Baldwins Type C Navy Standard ..16.50 
Baldwins Type EH ‘‘Super-Sensitive” 20.00 
Baldwins Type F Very small, light 21.00 
Brandes “Superiors’” New Headband 8.00 


Brandes “Transatlantics’” New Head- 
Dans 2 Woke al ..s)s - «0:0 oa 12.00 
Brandes “Navy Type’ New Head- 
SNA ER as stakes s+ + oe ees a. 14.00 
No. cw: 834 Western Hlec. 2200 
ONMS Wc et ls. < eeeeeee tenets eee 14.00 
Magnavoxes 
Type R-3 Magnavox loud speaker 
latest model just out.......... $45.00 
Magnavox Radiophone .hand trans- 
INICLCTg MS ccanena brerc, +o) sae eee .50 
Magnavox Radiophone transmitter 
fOHC=ATA: F sigs << .e''s' . (ss e eolae ie s 37.50 
Vacuum Tubes 
No, UV-200 Radiotron (Detector) ...$5.00 
No. UV-201 Radiotron (Amplifier).. 6.50 
No. UV-202 Radiotron 5 Watt Trans- 
WNTEVORT, ducyecaitte se.» «0 ote OMe renEnere tae 8.00 
No. UV-203 Radiotron 50 Wat 
transmitter pf of. os . ease a. one 30.00 
No. UV-204 Radiotron 250 Watt 
FPANSINLGGET Wikis: . «. » Srekslemealcuer ss 110.00 
(Radiotrons always in stock. Send US 


your orders) 


“REMEMBER” 
WHEN YOU SAY 


“PITTSCO” YOU THINK 


No. 


No. 


Type 181 Tuska 
Type 181 Tuska knockdown 
Type 182 Tuska (magnetic type) 
Type 183 Tuska (Tickler type) 
Type 170 Tuska Filter 
Cc. W. Transformers 
Acme 200 Watt mounted 
Acme 200 Watt unmounted 
Acme 50 Watt mounted 
Acme 


. 443 Murdock 4000 RPM 
. 124 Klitzen Latest Model 
. B-1 Benwood, Bakelite model.. 


. 443 Murdock, ts, yy, 
. T-1 Thordarson, 8 or 16 point.. 
. B-1 Benwood, Original 8, 


. H-1 Hyrad, 10 point, 9ZN type. 


. T-1 Thordarson 
. TXL-100A Internationat, 


. Z-652 Clapp Eastham, 


OF EVERYTHING IN RADIO! 


Transformers (Transmitting) 
P-1 Thordarson 250 Watt Type 
a te $1 


Ce 


HERR RGAE 1) ROR Goch CRORE 22.00 
F-1 Acme 500 Watt with bake- 
lite panel completely mounted. 30.00 


Condensers (Transmitting Dubilier) 
. D-100 
- D-101 
. D-102 1000W, 21000 V, 
. D-103 1000W, 25000 V, 


250W, 10000 V, 
500W, 14000 V, 


.007 Mf.$19.00 
.007 Mf. 30.00 
.007 Mf. 45.00 
.007 Mf. 50.00 


Rotary Gaps 


sere 


25.00 


Rotors 

or 7” shaft .$3.00 
5.00 
10 or 
BAO by os spe 'sp ees iohehoyueseion shemwray sian. 
9. 95 
Oscillation Transformers 


“Special” 


for % K.W. sets, splendid value 14.95 


large, 1 
K, W. size, very efficient 17.50 


C. W. Inductances (Phone Work) 


ees ees 


eee eee oe 


eee eer ee esroe 


(Phone Work) 
$20.00 


ee eee ee soe 


eee ee ee ore 


50 Watt unmounted 
Choke Coils (Phone Work) 


eee esos 


Acme 1% Henry 500 MA double coil.$8.00 


Acme 11% Henry 500 MA single coil. 6.00 

Acme 1% Henry 150 MA double coil. 6.00 

Acme 1% Henry 150 MA single coil. 4.00 
Resistances (Phone Work) 

No. 1 Ward Leonard 5000 ohms....$2.25 
No. 2 Ward Leonard 10000 ohms... 3.50 
Telephone Transmitters 
No. 329-W Western Hlectric ....... 4,25 
No. 5175-A> Connecticut <)>... 2. 8 4.25 

No. 5176-A Connecticut with short 
BO] ARTI ee eveier ones s-ss's Ble Sie cusie os 25 
Variometers 
No. M-1 Murdock, complete with 
knob, dial ‘and panel. 3... ti. a5. 7.50 
No. M-2 Murdock, Vario-coupler com- 
plete with knob, dial and panel. 8.50 
No. ZRV Clapp-Eastham Variometer 
complete with. dial... (cs) «0 -50 
No. ZRU Clapp-Hastham Vario-coup- 
ler, complete with dial ........ 7.50 


“Let ‘PITTSCO’ products, super-service and delivery solve your Radio problems” 


SEND US YOUR ORDERS TODAY! 


Send ten cents in stamps for Catalog No. 22. Over 100 pages, over 150 illustrations, over 600 items. 


““PITTSCO” 


SERVICE REACHES ALL OVER THE WORLD! 


WHY NOT LET IT REACH YOU! 


F,. D. Pitts Co., Inc. 


Boston, Mass., U.S. A. 


12 Park Square 


Dept. B 


When writing to advertisers please mention THE WIRELESS AGE 
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Maximum Receiving 
Satisfaction Assured 


To get maximum results in vacuum tube reception the 
headset must have an impedance approximating that of 
the V, T. The Navy Type N. H. I. is designed for this 
purpose. It has an impedence of 50,000 ohms at 800 
cycles—over twice that of any other headset. | 


MATCHED 
TONE. 


HEADSETS 


100 Per Cent Receiver Satisfaction 


“Navy Type” — 50,000 
ohms A. C., weight 9 oz., 
complete with head band 
and polarity indicating 
eord. Price, $14.00. 


HIGH PITCH It is of the utmost importance 


The highest-pitched notes can be for both telephones to be _ 80 
heard with the Navy Type N. H. I. matched in tone that they emit 


It allows’ reception at a_ pitch exactly the same note. Nothing 


which makes interference negligible. 
The Navy Type N.H.I. will re- 
spond clearly to a wider range of 
frequencies than any other headset, 
and yet be superior in audibility. 


POLARITY 


To keep the sensitiveness from 
being impaired by the demagnetiza- 
tion of the permanent magnets, the 
D.C: must pass through the receiver 
in the proper direction; this is 
provided for by the marked con- 
ducting ‘cord, with which the Navy 
Type N.H.1. is equipped. 


is so apt to hamper the reception 
of weak signals, especially through 
interference, as badly matched tele- 
phones. The Navy Type N.H.L., 
being a “Brandes” product, is, of 
course, carefully matched in tone. 


TRIAL OFFER 

Send $14 for a Navy Type Head- 
set. Try it for 10, days. If you 
don’t find it the best headset you 
ever tried and are not entirely sat- 
isfied with it, send it back and 
your money will ~ be refunded 
promptly. : ; 


‘spring clips with saw tooth jaws, one | 


May, 1921 


With a little careful construction on 
the part of the experimenter it is eas- 
ily possible to build a vibrator that — 
will interrupt the current at least 1,000 — 
times per second thus producing that 
high, musical note so much desired. 


Low Cost, Sturdy and Efficient _ 
Rheostats | ; 
By R. U. CLark, 3RD 


S OME experimenters consider a 
rheostat too small an item to make 
them from spare parts, which hap- 
pens to be on hand, but those who are 
interested in apparatus making will © 
find the very simpie rheostat described — 
here both neat and efficient. 


aS 


Mire, 
"if? 


4d, ay 
SUdteereenngy gaye 


View of the rheostat completely assembled 


The base can be, made from most 
anything workable in the line of in- 
sulating materials, an old round wood- 
en switch base being used in the in- 
strument shown here. The binding 
posts used are rather novel, being 
nothing more than two cheap metal 


being so mounted that the springy part 
of it makes contact with the wire re- 


sistance’ coil: 


ALSO MAKERS OF an 
Trans-Atlantic Headsets. 25,000 ohms, A. C.'........ Lower RCS ae .. $12.00 
Superior Headsets. 2,000 ohms, D. C. ............. tA RRS 7S SUF 
Send 5c for Catalog W. 


C. BRANDES, Inc. 
Room 818, 32 Union Sq., New York 


Pacific Coast Distributors 


LEO J. MEYBERG CO. 


428 Market St. 
San Francisco, Cal. 


small hole for attaching the wire re-_ 
sistance coil. 

& The resistance coil can be wound 9 
' from any high grade wire or in many 
cases can be recovered from a burnt - 
out nitrogen lamp of the largest size, | 
or an old heating unit of some kind. 
As remarked before, one end of this 
coil is grounded to the metal part of | 
the radiator cap, which in turn is con- | 
nected to one of the binding posts by | 
contact with the edge. The remainder | 
of the coil is then wound around the | 
metal casing of the cap, a small piece - 
of tape, asbestos, or similar material | 
being placed between the coil and the 
casing to prevent short circuiting. | 
The coil ends are joined with string. | 
A view of the complete instrument | 
is given here, the cost of material be- 
ing about fifteen cents in all, and the | 
time required to make it but a few 
minutes, and it will last for years. | 


When writing to advertisers please mention THE WIRELESS AGE _ VR 


sell try the 


If you have anything to 
Classified Section of THE WIRELESS AGE 


WHAT YOU GET——— 


Vacuum Tubes that operate at low cost, 


A supersensitive detector 
A high vacuum tube amplifier 
A 5 watt tube transmitter 


U.V. 204 10. 
Accessories made especially for use with tubes and valuable 


information on the operation of these tubes 


From 


INDEPENDENT RADIO SUPPLY CO. 


3716 DOUGLAS BLVD. CHICAGO, ILL. 
“Better results with less effort’ 


AY, 1921 EXPERIMENTERS’ WORLD 


Queries Answered 


Answers will be given in this department to 
ons of subscribers, covering the full range 
of wireless subjects, put only those which re- 
late to the technical hhases of the art and 
svhich are of general interest to readers will 
ibe published here. - The subscriber’s name and 
address must be given in alJ letters and only 
one side of the paper written on; where dia- 
grams are necessary they must be on a sepa- 
rate sheet and drawn ite India ink. Not more 
than five questions of one reader can be an- 
swered in the same issue. To sereve attention 
these rules must be rigidly observed 
Positively No Questions Answered by Mail. 


A. S. O., Fort Dodge, Iowa :— 

Q. 1. In the December, 1920, issue of 
THE WIRELESS AGE on page 8, a short 
article was given on “Resonance Wave Coils 
to Replace Aerials.’ I would like to have 


complete details as I wish to construct one. 


Please give the size of wire, dimensions, 
etc. 

Ans. 1. To construct a “resonance wave 
coil” more commonly called a loop antenna, 
construct a box frame four feet on a side 
and 24 inches wide. Wind on it 20 turns 
of No. 18 bell wire. Arrange the coil so 
that it can be rotated and then connect a 
large capacity variable condenser so that 
it can be connected either in series or parallel 
with the loop. Employ the loop as if it 
were the secondary of an oscillation trans- 
former and connect the detector with it 
accordingly. Below is a sketch of the 
frame. 


Wind wire on the frame as in the sketch. 
| For more complete details and operating 
‘data refer you to the latest edition of Rob- 
‘inson’s Navy Manual. 


* * * 


)A. C. R., White Rock, S. D. 
Q. 1. What “is the wave length of an 
aerial containing four wires each 50 feet 
long? 
Ans. 1. Insufficient data to estimate. 
Give length of lead-in, distance between 
wires, height above ground and length of 
iground lead. 
| Q. 2. Please tell me of some company 
‘which manufactures wireless apparatus to 
order. 
Ans. 2. Suggest you communicate with 
several of the more prominent manufactur- 
ers advertising in THE WireLtEss Acre. The 
\Klitzen Radio Manufacturing Co., of Ra- 
‘cine, Wisconsin, advertise that they will 
build special apparatus to order. 
. Kreg Ae vat oe 

D. O. S., Le Mars, Iowa. 

<1. ‘Could you tell me where I could 
find the meaning of abbreviations used in 
wireless messages? I don’t mean standard 
abbreviations such as “QSA,” but abbrevia- 
\tons for words such as “CUL.” 


known Philips abbreviation code. Any 
telegraph operator can give you the com 
plete list. The Wireless Press, 326 Broad- 
way, New York, will probably be able to 
| sell you this code in book form. 


4 


Ans. 1. These abbreviations are the well - 


2 UV200 | UV202 UV203 |UV204 
pee 55.0 S050 $8.00 |$30.00 |$110.00 
Dimensions 
(Overall) L%"X4ve" 19% 7a" 4244 "x5". BexTI4” |o"x14 14" 
4Prong | 4Prong |4 Prong |Special 
Base Standard Apr Standard |Special (Mounting 
voltage of | he 
Filament 6V. ~ lve - 10V. 12V. \15V. 
Source | ; f 
Pee De 5 0 5.4v. |5 $0 Baye 7.5V. l10V.  |12Vv. 
Milamenit | 
ee: 11Amp. |, Amp. 2.35 Amp. |6.5 Amp./15 Amp. 
Plate an.  witol eae ea foment 
Current .045 Amp. |.15 Amp.|.25 Amp. 
Output 10,000.» ie | 
Impedance | ohms [4000 Spb: 5000 ohms | | 
Amplification | | 
Constant thes. hgh 8 10 WhO 
Watts i 50 250 
Output 5 Normal |Normal |Normal 
Plate |15- to 350V. 1000V. |2000V. 
Voltage 22.5v. £0 to 100v. Normal |Normal |Normal 


acet DAVE THAT 
: DOLLAR 


You intend spending for a grid leak. Buy 
the “Ace” Vacuum Tube Socket complete 
with Grid Leak mounted on base. 

Ace V. T. Socket with grid leak 
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CUT OUT THIS-— 


For your note book, Place 
your . orders «.with us— 
yow ll. like our service. 


See our ad. on Page 28 


Complete stock of Acme, 
Adams-Morgan, Chelsea, 
General Radio, Grebe, Ra- 
dio Service, Radio Corp., 
Federal, Western Electric 
Products and Sorala Radio- 
fone Specialties. 


SOMERVILLE 
RADIO LAB. 


Winter Hill, 45, Mass. 


Ace V. T. 4 tube socket mounting for C. W. Units 


Ace V. T. Die Casting only, without base 


Specify whether panel or table type is desired. If your dealer cannot 
supply you, order direct from_us. Dealers solicited. Mail orders given 


prompt attention. 


Send 3 cents in stamps for SPECIAL PRICE BULLETIN No. 102. 


* 


THE PRECISION EQUIPMENT CO. 


Mfrs. & Distrs. of Radio Equipment 


Dept. C. 2437-2439 Gilbert Ave., _ CINCINNATI, OHIO 


“YOU MAY PAY MORE BUT YOU CAN’T BUY BETTER” 
MEMBER A. R. R. L. RADIO CALL -“8XB” 


You can use it for 


10 days FREE 


This is the first 
book to bring the 
science of radio up 
to date—to include 
the wonderful de- 
velopments made 
during the war. 


RADIO 
ENGINEERING 


PRINCIPLES 
By Henri LAUER 
AND Harry L. 
BRowN. 

304 pages, 6x9, 250 


illustrations, $3.50 o* 


net, postpaid. = Fontan, 

Major - General PR dee, 

Squier, Chief Signal Us6 5 Ss 

Officer of the Army, , “%pt%e —¢©" to remit for i 
says, “I recommend > we Beh NAM in heined seas 
it as a work which a" ACGTeSS) ateinee ates e 


brings the study of 
this important sub- 
ject up to date. a Name of Company ......... 


Official Position ......... 


AMcGRAW- 
r. “HILL BOOK 


0 i 
50° CO., Inc. 

370 Seventh Ave., N. Y. | 
Zoe You. may send me on approyal | 


> tor ten days’ free examination 
La Lauer and Brown’s Radio Engin- 
eering 


Principles ($3.50). I agree to 
oe eet the book, postpaid, in ten days or 


Sie Whee lalla) < Sle ete diets alajeh te (pre), é)0 


Ais Pheheowi 6) ea enela wie oles, «eke 62 eg © 


Wire 5-1-21 | 


GZZ“=1}/UU }U=?=MQi= Mu DTS || 
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J. B., De Witts, Ill. 
Q. 1. Please furnish me, if possible, 


USE THIS PAGE FOR YOUR ORDERS with information as to what radio come | 


panies employ Morse telegraphers in South 


EAR out this page. Check the instruments and American countries. 

4 z Ans. 1. Communicate with the Tropical | 

quantity desired. Add up the total. Enclose check, Radio Telegraph Company, New York City, - 
Money order, or cash, and send it along. Please include A first grade or extra first grade radio 
. : operator’s license is required and Morse in| 

postage charges with remittance to avoid delay. Your addition. zi 
5 Fie nb! = op a 


order will be filled at once! Request “Bulletin 14”! 


A. G. C,, Beaver Crossing, Neb. | 

QO. 1, ‘What is the best hook-up for a 
receiver using four bulbs? 

Ans. 1. Presuming that you use this in | 
ee with a long wave tuner, would 
suggest that you use an external heterodyne 
detector, and two stages of audio frequency | 
amplification as below. 


ATLANTIC RADIO COMPANY, INC. 
88 Broad Street, Boston, 9, Mass. 


Parcels Post 
Please ship me byj Freight the following items: 
[Express 


Quan- Cat. ITEM Shpg. | price 
tity No. -| | ol 


UV-200 “Radiotron” Detector Tube @ ...... : 
UV-201 “Radiotron’” Amplifier Tube @...... 6.50 | 4d Ib. 


UV-202 | “Radiotron” 5-Watt Transmitting | | 
Tube, Fil. C’t.:22.385 amp. at 7.5 v., y 


plate voltage S500 Vinyl. ore ons s oa 8.00 | Sai. 
“P-R” “Paragon - Radiotron” combination 
detector unit complete with grid 
condenser, leak, rheostat, etc. @ ..11.00 | 1 tb. 
T.A.W.  R.S. Hot wire ammeter (0-1, 0-2.5, 5 Bart 
ERDOGAN. Gain 6G:« « ick RiGe» Tolecidleasiog 5.00..} 1.1. | ) 
ZRV = “C.H,”_ Variometer with Dial @.... 6.50 | 2 Ibs. Only two of the bulbs have been shown § 
ZRC “C.E.” Variocoupler with Dial @.... 7.50 | 2 Ibs. as the other two are in the amplifier cir- 
ZRF “CH.” Regenerative Receiver,:176-600 | cuit. The three coils are honeycomb coils | 
MOtOPh GR lcci sdvesn  Qoee eee 38.00 | 10 Ibs. all of the same size in a standard three | 
ARCO Amplifying Transformer @......... 5.00 1 Ib. coil mounting. In the heterodyne bulb cir- | 
No. 1 “Chelsea” Variable Condenser .0011 ‘ cuit, shown to the left the capacities of the | 
tnfd.) mouhtede 4 cry lene ek ae 5.00 | 2 Ib. two fixed condensers, .0002 and .0005 mfd. | 
No, 2 “Chelsea”? Variable Condenser .0006 must be exact in order to get best results, | 
mfd.,’ mounted, @. Bret aie se, AG. 4.50 | J Ib. eben ghee | 
Sen 1 ebelsans Neelabis 1ipeoneer colt ame C. EM, Chester, W. Va 
No. 4 “Chelsea” Variable Condenser .0006 | Q. 1. ‘Is there any advantage or dis- 
mid.ex UNMOUnted,. Oat anes 4,25 | 2 Ib. advantage in mounting © tubes in any par-— 
366 ' Murdock Variable Condenser .001 ticular way, that is head down or up, or | 
TEDL, 14, AMEN. oa ws ond ce oa 4.75 .| 1 Ib. | horizontal? | 
367 Murdock Variable Condenser .001 i» Ans. 1. Bulbs should be mounted ver- 
MEGA @ | Few oie Pole ev sien ees 5 08 se a tically to prevent the filament from touch- | 
368 Murgork Pte mbes STEM ACT yudtOO® 9 750 RID. | ing te plate or grid when it becomes heat-— 
Pa Rae ee ed and sags. 
| No. 5 epi ge ECB BROS AOE GY, ras 265 5 Ibs. | Q. 2. What kind and size of wire: would | 
No. 1 “Radisco” “B” Battery, untapped | be best to connect up instruments used im | 
22-Da von Os aale Melle R a bie ao athe ek 6 3 1.50. | 2 Ibs. making up a tuner detector and three-stage 
F.C.C. | Federal Closed Circuit Telephone | | amplifiers in cabinet? | 
JACK pO pionnssnacisnondnes sninisnstindonowen bavedhoorvrond 85 | | Ans. 2. Use No. 14 bare solid copper | 
¥F.O.C. ae Open Circuit Telephone Jack - wire and the type of sleeving commonly | 
F.D.C. | ena Two Circuit Telephone Jack ike : chowa ‘as Sepa * fon best) results. 
| E.N.P. Federal Silvered Telephone Plug @.. 2.50 aye R. L. B., Wadesboro, N. C. y 
| F.B.P. | Federal Brass Telephone Plug @.... 2.00(, | Q. 1. Will you please give a receiving | 
66 Ke@orwint Dialyes inch, Paton. . 6s es. 75 | | | circuit that will regenerate a phone mes- | 
| 67 Corwin Dial, 3 inch, with knob, @.. 1.30 || sage without making the speaker sound as 
| 68 _ Corwin Dial, 3% inches, @ ........ 1.00 | | though he was strangling or choking while | 
| 69 | Corwin Dial 3% inches, with knob @ 1.70 | | speaking. This is how they all sound when | 
| 344 Murdock Receiving Transformer @.. 9.00 | 6 Ibs. | I make my set regenerate and I have tried © 
| 2 Radisco Vario-Coupler @.......... 8.50 | 3 Ibs. different ones. Spark sets are also changed 
| 2D Radisco Vario-coupler @........... 9.50 | 3 Ibs. when my set is made to regenerate, so if 
550 Murdock Tube Socket (standard) @ 1.00 | 1411p. | there is anything better I would like 4h 
| 156 General Radio Tube Socket (standard) 1.75 1 Ib. find it? 
| General Radio “A” Battery Potentio- | | ; Ans. 1. This trouble is due to ie || 
| meter 400 ohms @ .........0005 4.00 | 4 Ib. | adjustment of your receiver. Would su 
A.M. Paragon Rheostat, 6 ohms. @...... 1.75 (ern | gest you arrange a switch to short cir 
Ajax Buzzer @ ................6+, 60 | : your tickler coil as this will prevent | 


generation and solve your difficulty. It is 
not necessary to have regeneration for the 
reception of Phone speech or spark signals. 


ied Web td vet ma tan ite Se as eee meg eee H. Kis Sycamore, Ohio. 4 

Os by I noticed in an electrical magazine | 

that all amateurs are required to have a 

5 I ee Re eee ee ae Ee re Ce license. Could you please tell me where I 
; could obtain a license? 

Ans. 1. A license is only required when 
using a transmitter and can be obtainec 
from the radio inspector of your diem 
at Cleveland. 


When writing to advertisers please mention THE WIRELESS AGE 
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A. E. D., Springfield, Ill. 

; .1. I am thinking of putting up a 
wireless telephone transmitting and receiv- 
ing outfit to send a distance of ten miles 
and I would like you to tell me if it is 
required by law to get a license for a wire- 
less transmitting outfit, 

Ans. 1. A license is required for a trans- 
mitter of any type whatsoever. Apply to 
the Radio Inspector of your district. 

Q. 2. Have you a record of any wireless 
clubs or operators in Springfield? Could 
‘you give me a list of a few of them? 

Ans. 2. For a complete list of the va- 
tious radio clubs of the United States would 
refer you to the “Wireless Year Book,” 
sold by the Wireless Press, 326 Broadway, 
ney. GC. 


* * * 


R. L., Webster Grove, Mo. 

Q. 1. Please give full diagram of the 
Colpitts Wireless Telephone Circuit. 

Ans. 1. For complete diagram of the 
Colpitt’s Wireless Telephone Circuits we 
refer you to page 337, Volume 38 of the 
Proceedings of the American Institute of 
Electrical Engineers, dated March, 1919. 
We regret that space precludes the inclu- 
‘sion of these circuits in this column. 

Q. 2. Can a Skinderviken button which 
is especially adapted for radio work be 
used to. any great advantage to transmit 
speech? 

Ans. 2. Yes, a Skinderviken button will 
be satisfactory for phone transmission. 

Q. 3. Is a fifty-foot “T” aerial four 
wires forty feet high suitable for trans- 
mission of radiophones? 

Ans. 3. Your aerial is of approximately 
the proper dimensions for 200 meter trans- 
mission. 

* * * 
J. F., Jr., Danville, Il. 

Q. 1. How much wire and what size 
would I need to make up a suitable poten- 
tiometer for regulating “B” battery volt- 
age. I think I should have 150 to 200 
ohms. If you can tell me the approximate 
amount I can design the coil and arrange 
taps for a variable voltage? 

Ans. 1. The best and cheapest solution 


| of your problem is to employ “B’ battery 
| having taps for different voltages. A poten- 
| tiometer always runs the battery down and 


shortens its life considerably. A potentio- 


| meter should not be tapped, but should 


have a sliding contact. If you decide to 
use a potentiometer I suggest you secure 


| one of the graphite rod non-inductive type, 


which can be purchased at a very reason- 
able price. 


CO-OPERATIVE 
RADIO BUYING 


This association is rendering SERVICE 
and SAVING to the radio amateur. If 
you purchase radio equipment, send. 
etamp for details. We supply everything 
of standard manufacture advertised in 
this magazine, 


STORAGE BATTERIES: 
A-1 Endurance 40 ampere 
hour 6 volt 
_ A-3 Marko 6 wolt 20-40 


amp hour 
A-5 Marko 6 volt 60 am- 

pere Ford special 
A-6 Marko 6 volt 80 am- 

pere Ford special 
Prices on batteries of any voltage or 
ampere hour capacity on request. The 
“Endurance” battery listed above is 
made especially for the association and 
cannot be equalled elsewhere. 


Mutual Purchasers Association 


- 2 Stone Street New York 
’ Dept. A. 


EXPERIMENTERS’ WORLD 


MESCO RADIO BUZZER 


This buzzer maintains a constant note 
and is recommended as an exciter for 
checking wavemeters where pure note 
and ample energy are required. 


It consists of practically a closed cir- 
cuit field of low reluctance, having a 
steel armature to which is riveted a 
strap supporting a movable contact. The 
armature tension is adjustable by means 
of a screw with a milled head large 
enough to be easily and permanently 
adjusted with the fingers. The station- 
ary contact is adjusted by means of a 
similar screw. The magnet coils are 


Illustration Shows Buzzer With Metal Cap Off 


connected in series with a total D. C. resistance of 3.9 ohms. 
Shunted across these coils is a resistance having a D. C. value 


of 3 ohms. This shunt eliminates all sparking such as occurs 
at the break on ordinary radio buzzers and the energy saved 
thereby is transferred into any oscillating circuit connected to 
it, the result being that this buzzer as constructed radiates five 
times more energy than any other existing type. All connect- 
ing wires liable to ba broken are eliminated. Contacts are of 
genuine platinum, which is essential in order to maintain a 
constant note. The parts are mounted on a Condensite base 
to insure constancy in operation. 


This. buzzer is also made to operate on a 6-volt direct cur- 
rent, a feature making it valuable for communication and other 
purposes where a 6-volt current. is available. It has also been 
approved by the U. S. Government. 


Diameter 2 in., height 1% in. 
base by a bayonet joint. 


The cap is attached to the 


List No. Price 

* 55 Mesco Radio Buzzer operating on 1.5V ........ $2.50 
You should have it even if only Centaining as it does a fund of 
superficially interested. vier ee eS X Nh valuable information not generally 
about you every day you rea Rice wikktess \\) contained in a catalogue, it ap- 
some marvelous occurrence in whic TELEGRAPHY \\|| proaches nearer a text book in the 
wireless Slayer pe Ba shore >» ‘\\\| fascinating field of wireless tel- 


egraphy. No expense has been 
spared to make it accurate and re- 
liable. 


No Wireless Experimenter Should 
Ve ast rs be Without the Mesco Wireless 
MANH AE Gaby Manual. We ask 25 cents (25c) for 
qe caus senTincsse it—give you a coupon receipt which 
can be applied on any future order, 
| Send your name and address now, 
and get one of the most complete, 
comprehensive and reliable wireless 
books published. 


MANHATTAN ELECTRICAL SUPPLY CO. INC. 


17 Park Place 114 S. Wells St. 
New York . Chicago 


to you. The Manual will explain 
it. To the student of Wireless 
Telegraphy, the Manual contains 
much that is indispensable to a 
proper understanding of the art. 

t contains 200 pages, fully illus- 
trating and describing tha many 
instruments used in Radio. 45 pages 
cover general instructions, dia- /,' 
grams, station calls, tables, codes /< 
and other information. : . 

The book is printed on highly ~ 
finished paper with a_ two-color 
cover and measures 9 x 5%4 inches. 


1106 Pine St. 604 Mission St. 
St. Louis San Francisco 


RADIO CORPORATION 
STANDARD GRID LEAKS 


(24 Different Resistance Values) 
100,000 ohms to’6 megohms 


PRICES FREE 
Grid Leak and 
mounting as Write today for our 
SIOw tances... $1.25 special bulletin on 
See units al the use of grid leaks 
any value ...... 7d 
Mounting ...... 50 in radio circuits. 


The Radio Corporation’s Grid Leaks are accepted as the standard of Radio Laboratories 
throughout the United States. Every radio experimenter using vacuum tubes for reception 
eee ae Pe eenengs and reliability are the outstanding features. See your dealer or 
wri rect to 


SALES DIVISION, COMMERCIAL DEPARTMENT, SUITE 1801. 
ADITO CORPORATION OF AMERICA 


R 
233 BROADWAY - YORK CITY 


When writing to advertisers please mention THE WIRELESS AGE 
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ILLS 
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Tutti 


MILA 


COUPLING 


our new Z. R. V. Variometer, a coupler of similar construction to the 

variometer, grid condenser and grid leak. The panel is of %4 inch bake- 
lite, handsomely “engraved and fitted with three 3 inch dials. It measures 
14%, inches long by 5% inches high and exactly matches our detector and 
amplifier panels advertised in last month’s Wireless Age. 

TYPE Z. R. F. REGENERATIVE RECEIVER 

TYPE Z. R. V. VARIOMETER only 


Apparatus which excels in those qualities which for 13 years have maintained its 
enviab e reoitAtioll for reliability will be found pre-eminent in the display rooms of dis- 


eriminating dealers and is manufactured by 
161 MAIN STREET 


"Tour Z. R. F. Regenerative Receiver for 175 to 600 meters consists of 


$38.00 
6.50 


ee csc cecaucvresee cee 6 «6 See © © 


CLAPP-EASTHAM COMPANY - 
CAMBRIDGE, MASS. 
Catalogs mailed for 6c stamp 


lH 


D-L INDUCTANCE COILS 1-2 PRICE 
Order Now. Best Coils Given Out First. All Are Good. 
Some Slightly Shop Worn 


They are unmounted, and cover the wave lengths, as follows: _ 
130-31 eee Auskaus s ecopereyalrepviectboneaaiens ee nyc 70e 


30 6 0G 0 00 4,8 0 6.8 0 Wie © 6 6 6 0 0.010 © le 56 0 6 6 lene 


RQ 


DHL-600, 4000-12000 oc nis s cieteinng elas cle ee se o,: 2 eee 1.33 
DEL-750} 5000-15000. i Sipe es ele e dew oelale ce sae +o ame 
D41-1000;'6200-19000) 2c ei cs ce ete e wees + 0 eee 1.50 
DL-4.250; 'FOOO-2UOOO) fo rinars he 5i 50 oes Gree ia openssl 5 a 1.63 
DEL-1500, 1200-25000 rcs, See. eee clase) cone) hoteles pene» aa 1.80 


All parts for the amateur and anything in Radio we have 


AMERICAN ELECTRO TECHNICAL APPLIANCE CoO. 
235 Fulton Street New York, N. Y.: 


Our catalogue contains 24 pages, not 84 as previously stated 


An Addition to the 
THORDARSON [i'$942] LINE 


Lupe “FS © 
TRANSFORMER 


4; KV A 8,000 Volts inn $15.00 
Pstast 10,000) “Hae. 20.00 
face 15,000, tee 30.00 


Transformers, Oscillation Trans- 
formers, Condensers, Spark 
: Gap Rotors 


-Thordarson Electric Mfg. Co. 
511 South Jefferson St. CHICAGO. 


When writing to advertisers please mention THH WIRELESS AGE 


WANTED—An. Al Radio Operator as head 


_netos $10.00. 
- Lite Generators, new, 


miles? 


.and numerous telephone and musical concerts — 


- degree as to be loud enough for dancing. Price 


SMALL ADS OF 
BIG INTEREST | 


A MEETING PLACE FOR 
BUYERS AND. SELLERS 


Space in this department costs only 
30 cents a line. Minimum space eight 
lines. Payable in advance. 


instructor in Radio School. A college gradu- — 
ate with some trading experience preferred. — 
Address Box I, ¢-o Wireless Age, N. Y. mii 


, 

SPECIAL GARAGE MOTORS—Manufactured @ 
by_the General Electric Co. 1 H. P. $78.50; @ 

OM. P.-$110.00;.3 H. P. $128.50; 5 H. P.@) 

$166.50, All sizes both single and Polyphase | 
Motors for immediate delivery. ‘Special charg- — 
ing generators, all voltages. Write for catalog. _ 
Motor Sales Dept., 8 West End, Pittsburgh, Pa. — 
= $$$ ees 
a 
AUTO MOTORS SUPPLIES—Buick, Michi- 
Stoddard-Dayton, = M. F., Cadillac,» |] 


; _ up, New 
Splitdorf High 
Kellogg oe Ss 


Dixie Mag- 
Tension Mag- 
$3.50. _ Auto- 
: $10.00. Air Gauges 
65¢c. Remy Ignition Coils, new, $3.00. Blec- 
tric and gas headlamps, coils, distributor heads, 
air compressors, ete. Write for catalog. Motor 
Sales Dept., 8 West End, Pittsburgh, Pa. ‘’. 


Pte 


wir 


WIRELESS—Panels 3/16” thick, 24%4e square — 
inch (Bakelite) based on even inches. Superior 
non-hydroscopi¢ quick dry Insulating Varnish | 
35¢ wide mouthed bottle patent top. Little 
postage please. Hitone amplifying trans- | 
formers $5. Super ‘“B” batteries with taps — 
$1.50, same larger size $2.35. Radiotron bulbs 

$5, $6.50 and $8.00. Novotoy Radio Shop. 
5th Ave., Charlotte, N. C. re ai 


THLEGRAPHY (both Morse and Wireless) and _ 
Railway Accounting taught quickly. ‘Tremen- _ 
dous demand. Big salaries. Great opportuni- _ 
ties. Oldest and largest school; established 46 _ 
years. All expenses lJow—can earn large part, 
Catalog free. DODGE’S INSTITUTE, N. St, 
Valparaiso, Indiana. : 


HAWAIIAN AND GERMAN STATIONS 
READ WITH A SINGLE BULB. Ea 

Are you satisfied with your receiving set? 
Would you like one that will receive 6,000 — 
Would you like to build a simple one ~ 
and quit experimenting? One using parts — 
you already have and that will be the equal 
of any regardless of claims or price? If so 
get our simple diagram of a complete short 
and long wave receiver, 175 to 20,000 meters, 
with which we _ read Honolulu, California, — 
South America, German, French and English 
stations, and practically all the high powered 
foreign and domestic stations, with a single — 
bulb. Amateurs as far West as New Mexico | 


come in good. : : 
_ Diagram and: complete instructions, leay- | 
ing nothing to guess about will be promptly 
mailed for fifty cents in coin or stamps. ‘/ 
Virginia Novelty Co., Martinsburg, West V. . 


“STOP! LOOK! and ACT!” 


TV , $6.50, 
amplifier, co 
latest deve : 
This new loud speaker: gives forth the same | 
volume of sound as the older model at about | 
half the price. Signals may be heard all over 
the house, permitting a watch without head 
receivers, and with suitable amplification 
speech or music may be amplified to such @ 


$45.00. This offer exnires June 30. . Besides | 
this generous offer. we also furnish free with © 
all makes of vacuum tubes, detectors, ampli- 


5.00;. Radiotron -UVz201_ pliotron amplifier, 


6.50; Radiotron 5-watt power tube 
$8.00; Radiotron UV203 50-watt power tub 
$30.00; Radiotron UV250 watt power_tube 
$110.00; A-P V.T Detectors, $6.00; 

navy amplifier, $7.00: A-P transmi 

$7.5 “Remember us.” The Kehler 


Laboratories, Dept. 6, Abilene, Kansas. 


| June, Ig2I 
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THE WIRELESS AGE 


Superlatives 


No wonder you, Mr. Radio Man, are confused by the extraordinary descriptives such as best, most 
efficient and all the others you know so well. Do you ever stop to think that any one who can pay for an 
advertisement can make these claims? Fraternize with the old-time radio men and find out their opinion 
of Clapp-Eastham apparatus, of Clapp-Eastham service which goes with every sale and their reputation for 


fair dealing. 


No one need experiment with unknown products unless he wants to. Your dealer will sell you our 
products if you insist but he is only human and is often tempted by a greater profit on an inferior product. 
Remember you pay this greater profit. Our apparatus will give you the greatest possible bargain, YOUR 
MONEY’S WORTH—you cannot hope for more. And with every purchase goes the guarantee of the 


oldest manufacturer of Radio Apparatus in the United States. 


eG 
eit 
A BATTERY 


tf 


GONDENSER 
a ANT IND oF 
COUPE! = 


AMPUFIER 


7 


Z. R. F. D. A, Receiving Set. 
Licensed under Armstrong U. S. Patents 


Amplifying coil, semi-mounted, Type Q. 0. ..... 2c ccc cece ee et te te beeen cones $4.00 
Unmounted.Wilament Rheostat, Type Z. R: R. ........--- URGED, 0 > oo kOe 1.20 
Knob and dial, 3 inch, heavy brass, black finish, composition knob ............... 75 
Graphite Potentiometer, 5000 ohms ....<.....,:..ccc0cceceeesee FSS 3 Gee 3.00 


{The Hytone Panel Transmitter 


All the advantages of 500 cycle transmitters are combined in this set without. the use 
of cumbersome and expensive motor generator sets as it operates directly: on 60 cycle 
current. It produces a clear high pitched note which is variable at will. This set is. 
highly efficient, with low decrement and gives sharp tuning and minimum of interference 
with maximum radius of communication. The set includes the following instruments all 
mounted on a formica panel 4% inch thick: Transformer, special low voltage type, Hytone 
rotary spark gap entirely enclosed in aluminum housing, Variable speed motor direct con- 
nected through flexible coupling, Mica condenser, Oscillation transformer, Thermo couple 
ammeter, main line switch and! key. 


Ro soe cle 6.6 DOC GOERS: oc cane + +--+ $250.00 


Complete 4% K W Transmitting set as above 
Sere Earth CeI el a VV OR DUCECY ha etain es oi cfice oC wise ee oc cs 8 3 o's o 0s SMOG, ne $500.00 
These sets are also supplied im ratings of 2-3-5 and 10 K. W. Prices on application. 
We also supply the following transmitting apparatus as shown in our complete 
eatalogue : 
Transformers, Type Z. R. L. 400 watts, especially for rotary spark gaps .......... $15.00 
Transformers, Type L 500 watts, mounted $28.00, unmounted .................. 22.00 
Transformers, Type L 1000 watts, mounted $40.00, unmounted ................. 34.00 
Cambridge Rotary Spark Gap for use up to 1 K W including variable speed motor .. 50.00 
TPO VEd » ATIPENNA OSWLECD ws ioe oo 0 cle 0.6 a.0's drole ewe eens s Bete, <'\e 0's) ) ogee Tes 12.50 
Boston Key on engraved Formica base, 10 amperes $7.50, 20 amperes ............ 8.00 
PATO TRANSL OFINOTSS “LYPO ri GOL? s cc steusrslaip Gisce.e attic Tareiiee Use eos. st eleye Ree old 16.00 


Type Z. R. F. D. A. Regenerative receiving 
set is designed exclusively for those who re- 
quire the very utmost in long distance short 
wave reception. It comprises two of our 
Z. R. V. Variometers, one Z. R. C. Vario- 
coupler with switch, one of our famous bal- 
anced condensers and a detector and two 
stage amplifier. 

All are mounted on a highly finished 
formica panel in heavy oak case with hinged 
cover. 


Price complete except bulbs, ahs alee 


and, telephones Sic <2 6 06 eece 6s 0.00 
Same set without amplifiers, Type 

Tica Fuel Byatt ane cereuelohehal orolea ool ave .ste e 85.00 
Same set without detector, amplifier, 

variable condenser or cabinet, Type - 

Zitte Fytenr Hm ers tvs; 6 Sie, Sek ee Senne Reems at 6 38.00 
Detector panel only, Type Z. R. D. .. 12.00 
One stage amplifier panel, Z. R. A. .. 18.00 
Variometer, Type Z. R. V. With dial 

ANIC KNOY 2 «a els cos. oeeae ae oeeteaa ts a 6.50 
Variocoupler Type Z. R. C., with dial 

LTA pe KTIOD 2 © 5i0vo, 0 aces ctensvotepnerere) eles <, 7.50 
Variocoupler, Type Z. R. C. with dial 

and knob switch and points ...... 9.00 
Balanced Variable Condenser, Type 

F800 with dial and knob ........ 7.00 
Two stage amplifier, Type O. Z. in 

CADINGEA are stetererera sear Sagem <icle acs 40.00 


COMPLETE CATALOGUES SENT FOR 6c STAMPS. Patronize your local dealer. 
If he won't supply our material your order will receive immediate factory attention. 


CLAPP-EASTHAM COMPANY 


HEADQUARTERS FOR RADIOTRON TUBES — All Types in Stock , 


161 MAIN STREET 
CAMBRIDGE, MASS. 
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Owing to the fact that certain statements and expressions of opinion from correspondents and others appearing in these columns 
from time to time may be found to be the subject of controversy in scientific circles and in the courts, either now or in the future, and 
to sometimes involve questions of priority of invention and the comparative merits of apparatus employed in wireless signaling, the 
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Learn The Code | 
With The OMNIGRAPH 


x 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible 
time and at the least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will | 
send you unlimited Continental messages, by the hour, at any speed you desire. It will bring an expert 
Operator—right into your home—and ‘will quickly qualify you to pass the examination for a first grade 
license. 


4341 Richardson Ave., 
New York City. 


THE OMNIGRAPH MFG. Co. tan 


Cortlandt Street, New York. 

Gentlemen :—I wish briefly to commend your very excellent Automatic Transmitter. 
Recently I was successful in| obtaining a first-class Commercial Radio License and I 
believe that the Omnigraph was my principal aid. 

I took a four weeks course at a Resident Radio School in Theory only. I relied 
on the Omnigraph to get my Code to the proper speed, and the Omnigraph did it. 

I was one of two in a class of Seen to obtain a first-class License. The 
stumbling block for the others was COD! aes And I know that a short time 
receiving Omnigraph messages daily wi have enabled them to pass the examination 
ag easily as I did, 

I believe the Omnigraph to be the easiest, quickest and cheapest method to learn 
the International Morse Code. 

Cerda yours, 
(Signed) GEO. E. SELLERS 


The Omnigraph is used by several departments of the U. S. Government and by a large number of the 
leading Universities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 

Send for free catalog describing three models—$14. to $30. Do it to-day. The Omnigraph is sold under 
the strongest of guarantees—if not as-represented, your money back for the asking. 


THE OMNIGRAPH MFG. CO., Dept. C. 26 Cortlandt St., N. Y. 
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WORLD WID 


Annual Report of the Radio Corporation 
of America 


At the annual meeting of the Radio Corporation of 

America, stockholders re-elected the following direc- 
tors for a term of three years: Owen D. Young and 
Albert G. Davis, vice-presidents of the General Electric 
Co., and Walter S. Gifford, vice-president of the Ameri- 
can Telegraph and Telephone Co. 

Edward J. Nally, president, in his remarks to share- 
holders covering the year ended December 31, 1920, said: 

The United States is today the only country in the 
world carrying on direct commercial communications by 
wireless with five other countries. The Radio Corpora- 
tion of America is the only company in this country 
operating high power radio ‘stations communicating with 
other countries. . This service has been developed within 
the year. 

The corporation recently acquired a large tract of land 
(nearly 10 square miles) near Port Jefferson, Long 
Island, where a multiple station of five units is being 
constructed which will communicate with countries other 
than those already provided for. One unit is expected 
to ‘be put into operation during 1921. This station will 
be known as Radio Central and is designed to be the 
largest and most powerful radio station in the world. 

The American Marconi Company was, by reason of 
its arrangements with the British Company, restricted in 
its activities to United States territory, and because it 
was important that an American company should be free 
to extend to all countries and in all directions, an arrange- 


ment was entered into with the British Company through 


OE — 
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- economical equipment. 
effect traffic arrangements with foreign governments and 


which the latter sold its stock in the American company 
to the General Electric Company, which had developed 
certain long distance and other devices of great value in 
transoceanic radio communication. Their interest re- 
sulted in the formation of the Radio Company of Amer- 
ica and, among other things, brought to the new company 
the exclusive control of the Alexanderson high frequency 
alternator and accessories. 

Later an arrangement was entered into with the Amer- 
ican Telephone and Telegraph Company, which company 
acquired use of many important inventions. Both the 
American Telephone and Telegraph Company and the 


United Fruit Company have become substantial share- 


holders in the Radio Corporation of America. 

By reason of its enlarged organization new fields of 
operation have been opened and the corporation has be- 
come an important factor in world-wide communication. 

These enlarged opportunities have brought increased 


_responsibilities. Large sums of money must be expended 


in rehabilitating stations with the latest, best and most 
It has also become expedient to 


foreign companies. . 
The preliminary contract with the Government of Po- 
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land for a station to be erected at Warsaw has been 
closed and a substantial cash payment has been made 
on account. Active negotiations with other countries are 
under way. 

The company has no bonded debt or other liabilities 
except current operating liabilities. The balance sheet 
shows: Assets—Cash and receivables, $881,507; mer- 
chandise inventories, $689,517; investments in govern- 
ment and industrial bonds, $3,375,210; stocks of asso- 
ciated companies, $550,385; plant and equipment, after 
depreciation, $8,901,675; deferred charges, $606,669; 
patents, good will, contracts and franchises, $10,107,982 ; 
total, $25,112,945. 


Dr, Albert Einstein and other noted scientists watching a demon- 
stration of automatic high speed transoceanic radio communica- 
tion at the New York office of the Radio Corporation of America. 
Left to right: Dr. G. H. Campbell, Dr. A. N. Goldsmith, W. A. 
Winterbottom, Dr. A. Hinstein and Dr. C. P, Steinmetz. 


Liabilities: Preferred. stock, $13,525,870; common 
stock, $9,611,392; current liabilities, $1,883,227; reserves, ~ 
$92,456; total, $25,112,945. 

At a special meeting the stockholders voted to amend 
the certificate of incorporation so as to increase the non- 
par common stock of the corporation from 5,000,000 to — 
7,000,000 shares. No change was made in the authorized 
preferred stock of the corporation, which is 5,000,000 
shares at the par value of $5 per share. 


Professor Einstein Looks Into Radio 


PROFESSOR ‘Albert Einstein, the world-famous dis- 

coverer of the theory of relativity, was entertained 
as the guest of the Radio Corporation of America, on 
April 23rd. At 9:30 in the morning he visited the com- 
pany’s New York office at 64. Broad Street, where trans- 
Atlantic message traffic is centered, and was received by 
a distinguished committee, including Professor Steinmetz, 
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Dr. Langmuir, Dr. Dushman and Dr. Hull, of the Gen- 
eral Electric Co.; Dr. Campbell, Dr. Carson and Dr. 
Wilson, of the Western Electric Co.; Mr. Sarnoff, Mr. 
Winterbottom, Mr. Graham and Dr. Goldsmith, of the 
Radio Corporation of America. 

Professor Einstein expressed great pleasure in having 
the opportunity of witnessing a demonstration’ of the 
effectiveness of the system of radio communication estab- 
lished by the Radio Corporation of America, and paid 
special attention to the operation of the duplex circuit to 
England. On this circuit, the transmitting and receiving 
operators satside by side, one controlling with his key 
the New Brunswick transmitting station and the other 
receiving the signal from England, via Long Island, with 
transfer of the received signals over wire lines, direct to 
the office in the heart of New York’s financial district. 
He wrote out a message to the officer in charge at Nauen. 
This was sent to Nauen, via the Radio Corporation sta- 
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Facsimile of radiogram sent by Dr. Albert Hinstein to Nauen, 
Germany 


tion at Marion, Mass., and an answer was received at 
Chatham and relayed to the New York office. 
The typewritten answer was handed to Professor Ein- 


stein in a little over five minutes after he had written 


the original message; and all this was done with such 
facility and freedom from excitement*that the distin- 
guished guest, in his pleasantly humorous way, remarked 
that he could scarcely believe that the message had 
actually been sent and a bonafide answer received. 
Professor Einstein was then taken to the New Bruns- 
wick Station and entertained at luncheon, after which 
short complimentary speeches “were made by Professor 
Steinmetz, Dr. Langmuir and Dr. Goldsmith. The guest 
was then shown the New Brunswick transmitting station 
in operation and he made a careful study of the circuits 
and antenna arrangements, displaying an amazing grasp 
of the function of every portion of the equipment. The 


self-centering system for holding centered the huge masses, 


of the spinning rotors of the alternators interested him 
greatly, as did also the delicate speed control which holds 
the Alexanderson alternator accurate in speed to better 
than 1/2oth per cent. 

During the walk under the multiple tuned antenna, 
Professor Einstein showed considerable interest in the 
intense electric fields in the neighborhood of the lead-in. 
He was amused at the fact that persons in this neighbor- 
hood could draw sparks from each other, indicating 
clearly the tremendous amount of energy available, and 
he reserved a few special humorous remarks for the 
struggles of a photographer whose camera sparked in his 
fingers every time he tried to make an exposure. 
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Indo-China and U. S. Connected by Radio 


COMMERCIAL radio communication between the — 
United States and Indo-China via Hawaiian Islands — 
and the Philippines has been inaugurated. 

Plans have been completed whereby commercial mes- 
sages will be sent from San Francisco by naval radio to 
Hanoi or Saigon at the rate of 96 cents per word, with 
additional charge of 5 cents per word for messages for 
interior points in French Indo-China. 

The provisional agreement arranged between the Gov- 
ernment of French Indo-China and the Naval Communi- 
cation Service provides that the new commercial service 
will consist of the radio communication across the Pacific 
via the United States Naval Radio Stations at San Fran- 
cisco, Pearl Harbor, Hawaiian Islands, Guam and Cavite, 
and the French Radio Stations at Saigon and Hanoi, in 
Indo-China—Cavite communicating with the French sta- 
tions named. 

Tests have been carried out by the stations and the 


results of these tests indicate that the service should — 


prove satisfactory. 
( 


Italian Radio Service to America 


W ORK will soon be begun on a powerful wireless 

station to be constructed near Pisa for regular 
communication with the United States. This announce- 
ment was made in a lecture by Marquis di Solari, who 
collaborated with Marconi in his wireless experiments 
before the Italo-American Association here. The Mar- 
quis said it was hoped to begin the operation of the plant 


in 1922. 
® 


The Creed Wireless Receiver and Printer 


A RECENT development in wireless telegraphy is 

the automatic printing of messages in Roman type. 
A demonstration given recently by A. A. Campbell Swin- 
ton to the Royal Society of Arts in London showed 
that it will soon be practical to operate “wirelessly” the 
telegraph-printing machines which for years have been 
familiar in clubs and hotels. It is clear that if this could 
be done there would be a great saving not only in first 
cost and in expense of upkeep, but also because there 
would be no practical limit to the number of stations 
that could receive signals simultaneously from a single 


to a thousand stations than to one. 

“Tt is well known that instruments connected to tele- 
graph-wires for printing messages are in daily use in 
newspaper offices and elsewhere. It is also well known 
that wireless messages can be recorded in various optical | 
and mechanical ways, and even by an instrument analo- 
gous to a phonograph, but the ingenious method deé- 
signed by F. G. Creed is the first to be adopted to printing 
wireless messages. 

“Suppose a message be telegraphed from London to 
a newspaper office in Sheffield. It is sent out of course 
in the ordinary Morse code of dots and dashes; these 
dots and dashes may be recorded by an instrument (the 
receiver) at Sheffield, which receives them by punching 
small ‘holes in a moving strip of paper, this being simply 
one of several ways in which telegraphic messages are 
received. The strip of paper may next be passed through 
a second machine (the printer), which is really a type- | 
writer controlled in an ingenious way entirely by the 
position of the holes in the perforated strip. In this 
machine the holes in the paper constituting the dots and 
dashes operate a lever which causes the letter of the type- 
writer to fall on a second strip of paper so that the letter — 
is printed in Roman.type. In this way all the letters — 
and spacings in their Morse code form are translated — 


into letters and spacings in Roman type. Fe 
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Frieda Hempel Sings to Radio Audience 
N unseen audience, scattered over a 500-mile radius 
from Denver, heard Frieda Hempel of the Chicago 
Opera Association recently sing through the wireless 
telephone. 
Miss Hempel, often called “the Jenny Lind of today,” 


sang an old familiar waltz, with Frank St. Leger playing 


the accompaniment. The singer also sweetly gave “Home, - 
Sweet Home.” Phonograph ,records reproducing her 
voice and records by other artists also were played, and 


‘picked up by wireless. 


Scores of telephone calls after the concert expressed 


the gratitude of listeners who had heard the program. 


More than 350 persons heard it at the Fitzsimmons Gen- 
eral Hospital, and large audiences “listened in” also at 
the University of Colorado at Boulder and the ty 


of Denver. 


Radio Used in Locating Lost Balloon 


WIRELESS was used recently in recovering a lost 
balloon which broke away from the radio station of 

the United States Air Service at Lee Hall, Virginia. 
The Langley field radio station was requested to broad- 
cast news of the escape to all vessels and radio stations. 
Within 45 minutes after word of the escaping balloon 
had gone forth, a telephone message from the Naval 
Wireless Station at Norfolk, Va., was received that it 


_ had located the errant balloon 10 miles northeast of Cape 


Henry. The engineering department of Langley field 
forthwith dispatched the Air Service boat “Langley” to 
the point designated. In advance of its arrival, however, 
the balloon had drifted ashore, was deflated and packed 
for shipment by *he Coast Artillery located at Cape 
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President Harding Hears Voice by Radio 5,700 Miles 


A NOTABLE radio incident occurred when President 

Harding formally opened the direct telephonic com- 
munication service from the United States with the island 
of Cuba. To signal the event, a conversation took place 
via wireless telephone and land and sea telephone cables 


_from Catalina Islands, off the California coast, to Cuba, 


a distance of 5,700 miles, or farther than from London 
to-Peking:  - 

In addition to the greeting between President Harding 
and the Cuban chief executive, the guests “listening in” 
at both ends, heard distinctly every word of the message 
from Catalina Island, in the Pacific. The messages from 
Catalina were heard as distinctly as if they had originated 
locally. 


Amateurs Aid Metropolitan Police 


‘THE New York City Police Radio, at Headquarters, 

call letters KUVS, has begun the daily broadcasting 
of descriptions of stolen automobiles. These broadcasts 
are sent at 7:30 and 11:30 each night and arrangements 
have been made with a number of amateurs in several 
surrounding cities to copy the descriptions and give the 
information to their local police departments. 

The service is being extended as rapidly as arrange- 
ments can be made with additional amateurs. Sergeant 


* Charles E. Pearce, who has charge of police radio, ex- 


pects to have within a short time a dependable system 
whereby police news of importance may be quickly com- 
municated to all territory surrounding New York. 

This is the first time that radio has been put to such use 
and it should prove of considerable benefit in apprehend- 
ing auto thieves operating in the metropolitan district. 
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Spanish-German Radiophone Service Opened 
REGULAR wireless telephonic communication ‘has 
been opened between the military station at Cara- 
banchel, Spain, just south of Madrid, and Nauen, Ger- 
many, a distance of approximately 1,175 miles. The 
authorities declare voices in Germany were plainly audible 
in Carabanchel. 
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Marconi Gives Radio Set to Newsboys’ Home 

(,UGLIELMO MARCONI has presented a wireless 

outfit for the use of the Newsboys Home in New 
York. King Cole, the American stunt newsboy visiting 
London to show the “‘newsies” how to sell papers, caught 
the wireless inventor on the steps of Marconi House one 
afternoon, and after selling a paper to him got to chatting 
vith the inventor. He found that they had a mutual 


acquaintance, a youth who sells papers outside of the 
Waldorf-Astoria Hotel, New York City, and Mr. Mar- 
coni volunteered to give the wireless instruments to the 
Newsboys Home when told of that institution. 
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MARCONI WIRELESS TELEGRAPH COMPANY 
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HKacsimile of radiogram from POZ sent in eae to Dr. Einstein’s 
message, communication being completed in about five minutes 


L. & N. R. R. Uses Radio 


TPRANSACTION of railroad business by wireless soon 

will be a reality in the south, according to an an- 
nouncement by Telegraph Superintendent R. R. Hobbs 
of the. Louisville & Nashville Railroad. The company 
has purchased ‘wireless outfits and will install them at 
Louisville, New Orleans, Pensacola and Mobile for the 
general message service ot the company. 

The wireless will be supplementary to the regular wires. 


Radio Manufacturers Organize 


HE manufacturers of radio apparatus who had ex- 
hibits at the recent New York Radio Conven- 

tion held at the Pennsylvania Hotel, have formed a radio 
section of the Associated Manufacturers of Electrical 
Supplies. All of the members are well known manufac- 
turers of radio apparatus, who are interested in extending 
the development of radio. The organizing committee con- 
sisted of Messrs. Murdock, E. J. Eltz and L. G. Pacent. 
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Texas Universities Communicate by Wireless 


ETTING news over wireless is a new “wrinkle” 

in the annals of Texas journalism. It was left to 
the collegiate press’ of the State to inaugurate this 
innovation in furnishing its readers with the latest 
news via the aerial route. 

Recently the Daily Texan of the University added 
an intercollegiate press wire service to its other regu- 
lar features, and readers of the University paper now 
receive daily reports of the most important happen- 
ings of Texas colleges. At present the service is prac- 
tically} limited to exchange of news. between the Uni- 
versity of Texas and the Texas A. & M. College as 
these two institutions are the only ones having wire- 
less stations powerful enough to pick up news being 
sent out. 

The wireless station at the University has received 
messages from steamers in the Pacific Ocean, and the 
government station at Arlington has often been heard 
distinctly. It is planned later to receive news from 
Harvard, Yale and other institutions in the North and 
ast for publication in the Texan. 


Norwegian Automatic Sending and Receiving 
Apparatus 


"THE Petersen copying telegraph, which is being 

tested in Norway, is said to be cheaper than ordin- 
ary telegraphing. . Regular telegraphers are not 
necessary, only a few persons to serve the apparatus. 


The telegrams appear as photographic pictures of the 


sender’s writing. 

When the customer has filled out his blank, this is 
placed with the written side against a metal cylinder, 
prepared with something likd a photographic film. 
The cylinder is then exposed to a strong light, péne- 
trating the paper and pressing the writing on the 
cylinder. This is then treated with developer and the 
writing appears in green on the cylinders, which are 
brass. 

After drying the cylinder is put on another piece 


of apparatus like a phonograph cylinder and the writ-. 


ing is transmitted to the receiving apparatus, on which 


is a similar photographic paper which shows an exact ~ 


picture of the writing. 

In actual operation the apparatus will be still more 
simple, the cylinders being displaced by plates. The 
copying telegraph can be used over ordinary tele- 
graphy wires and in wireless. 


German South American Radio Development 


PLANS of German commercial interests to link 
South and Central America by a chain of wireless 
stations powerful enough to work direct with Nauen 
are likely to run into a snag, in the opinion of British 
officialdom, which is watching the efforts of any coun- 
try to extend its trade influence in that part of the 
world. Two more stations are needed—one in Brazil 
and another on the Peruvian islands, either the Gala- 
pagos or Chincha group. Information reaching Lon- 
don is that the Brazilian Government is not enthusias- 
tic over the proposal to organize a-company in Brazil 
controlled by German capital to operate a wireless 
under German supervision and by German operators. 
It is understood France is using her influence with 
Brazil in an attempt to thwart such a plan. 
The Germans hope to start operations in Brazil at 
the same time as in Argentina, but the situation in 
Perw is not quite so clear. 
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David Sarnoff Given Important Post by Radio 

_ Corporation a 

I LLUSTRATIVE of the unusual opportunities which 
prevail in the radio field today, is the appointment of 
David Sarnoff as General Manager of the Radio Cor- — 
poration of America. This appointment was announced 
on April 29th by Edward J. Nally, the company’s pres- 
ident, who arranged an informal reception at the execu- _ 
tive offices, where he made a brief address, calling at- 
tention to the fact that Mr. Sarnoff had started his career 
at the very bottom of the ladder and had worked himself 


successively through the various stages, up to the post of 


great responsibility which the Board of Directors had 
designated for him. ; | 

Mr. Sarnoff received his honors with becoming and | 
customary modesty, and attributed ‘his success principal- | 
ly to the cooperation of his co-workers in the organiza- | 
tion. | 
years old—to the general management of Radio Corpora- | 
tion ‘business, serves to emphasize the point this magazine 
has continually stressed, that thorough training in the tech- | 
nical phases of the radio art ig essential to success in the | 
field. 

Mr. Sarnoff began as an office employee at the very — 
bottom of the ladder; he learned the business of radio ~ 
communication by. unremitting study and practical ex- | 
perience, taking successively the positions of ship opera- | 
tor, coastal station operator, assistant to the traffic man- 
ager, and commercial manager, before attaining his pres- _ 
ent high position, which is second only in importance and 
authority, to that of president of the company. 

The duties of the new general manager give him super- 
vision and control of the Radio Corporation’s plant and 
the conduct of its business under direction of the Board, 
the Executive Committee, and the president; it also gives 
him general charge of the high power stations, the coas-__| 
tal and ship stations and their operation and general re- 
sponsibility for up-keep and maintenance of the service. 


He is also given the responsibility in all matters connect-___| 


ed with the development of message traffic for the trans- _ 
oceanic communication system, sale and rental of appa- 
ratus, solicitation and negotiation of contracts. 


® | 
The Radio Woman 


WHEN she talks too long (Interrupter). If she argues 

incorrectly (Converter). If she is willing to come 
your way (Meter). If she wants to see your set (Con= 
ductor.) If she wants to be a nangel (Transformer). _ 
When she is sulky (Exciter). If she gets too excited | 
(Controller). If she proves your circuit is wrong (Com- 
pensator). If she is wrong (Rectifier). If she goes up | 
in the air (Condenser). Ifshe wants chocolates (Feeder) 
If she sings false (Tuner). | 
(Discharger). If she gossips too much (Regulator). If 
she fumes and sputters (Insulator). If she fancies some 


~ one else (Reverser). 


Radio Felicitations to Venezuela i 

ON April 19th, the Simon Bolivar Statue in Central 
Park, New York City, was unveiled. President 
Harding and other notables. attended the ceremonies, part 
of which consisted of the transmission of a radiogram of 
felicitation from an official of the Venezuelan delegation 
to the President of Venezuela. The message was sent 
direct from the officials’ stand at the monument through 
a circuit connecting the Broad Street office of the Radio 
Corporation of America and thence to the control circuit — 
utilizing the Tuckerton high power station, to the receiv- 
ing station HRE in Venezuela. 


The elevation of this young man—he is only thirty | 


If she is a poor companion | 
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The New Poland Radio Circuit 
Some Interesting Facts Concerning the Latest Extension of World Wide 
Wireless. By Edward J. Nally, President, Radio Corporation of America 


HE long looked-for link of international communi- 
cation between the United States and Poland is 
about to become a reality. At the moment of writing 
negotiations have been concluded between the Poland 
Ministry of Posts and Telegraph and the Radio 
Corporation of America which will insure the rapid erec- 
tion of a wireless plant of the most modern and effective 
type. The system adopted is known as a ‘high power 
transoceanic station and is to cost the Polish govern- 
ment a sum between $2,000,000 and $3,000,000. This 
plant will be situated not far from Warsaw, Poland. 
‘Perhaps one of the most important factors connected 
with this radio station is the great part it is destined 


day success of long distance radio communication is the 
Alexanderson high frequency alternator, used to generate 
the continuous waves which make the bridging of great 
distances possible. This apparatus incorporates the most 
modern and advanced ideas in radio design. The Alex- 
anderson alternator is a special high frequency generating 
unit which has been developed at the great manufactur- 
ing plant of the General Electric Company at Schenec- 
tady. Two of these machines are to be installed in the 
Polish station, each one having an output of 200 kilo- 
watts (270 horsepower). One of these is to be in 
constant operation and the other is to be maintained as a 
spare or auxiliary unit. 


A general view of the proposed oceanic high power radio station designed for direct communication with the United States 
and which is shortly to be erected near Warsaw, Poland, by the Radio Corporation of America 


to play in the future development and expansion of 
Poland. Here will be an instant and highly effective 


“means of communication between the business men of 


Poland and the great commercial centers of industrial 
America. 

In the past, of course, there have been other means 
of communication between these two great nations, but 
owing to their indirect route delays have resulted and 
mutilations: in messages have often hindered and cur- 
tailed full trade expansion. The new radio circuit is 
unique in this respect, in that it is a direct one. There 
will be no intervening mediums once a message is started 
on either the American or the Polish side. Delivery 
of dispatches will thus be rapid and, qwing to non- 
repetition of messages through relaying points, accuracy 
will be assured. Incidentally, this direct service makes 
possible a lower word rate, which means economy in 
addition to accuracy. 

Without burdening the general reader with an array 
of technical data, the fundamental requirements of a 


‘modern high-power wireless station may be outlined in 


a few brief statements, which will explain just how in- 
ternational radio is made possible. 


One appliance which has done much for the present — 
11 


Briefly, the function of these highly specialized alter- 
nators is to generate a radio current of sufficient strength 
to push its way clear across the Atlantic to the receiving 
side. This powerful current, which is known in the par- 
lance-of radio men as a radio frequency current—that 
is, a current of very high frequency (as distinguished 
from the very low commercial frequencies employed in 
ordinary power and electric lighting circuits)—is in turn 
controlled and regulated by the transmitting operator 
through the intermediary of the magnetic amplifier, which 
is an important feature of the Alexanderson system. 

These ‘high frequency signaling impulses are properly 
tuned to a definite wave length by means of electrical 
inductance and then are impressed upon the antenna sys- 
tem, from whence the waves are sped on their way 
through space to one or more receivers located many 
thousand miles distant. The antenna system in this case 
consists of a series of wires supported by twelve towers, 
each 123 meters in height; the towers being set upon 
concrete foundations. 

‘(An interesting feature of modern high power radio 
antenna is the sleet and ice melting equipment. ‘An 
electrical current is impressed upon the exposed an- 
tenna wires of such electrical power as to cause the 
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wires to become heated and thus readily melt any sleet 
or ice which may collect during the severe winter 
weather. Were it not for this precaution it would be 
extremely difficult to maintain an aerial system through- 
out the winter months. 

In modern high power radio work it is impracticable 
to have’ the receiving equipment located in the same 
building as the transmitter. For this reason in the case 
of the Poland-to-United States radio circuit the receiv- 
ing station will be located not far from Danzig, or about 
15 kilometers from the transmitting station near Warsaw. 

Special receiving apparatus of unusual effectiveness is 
to be installed in connection with this equipment. This 
is highly essential, for we have had in radio communica- 
tion a negative factor which heretofore has given radio 
engineers much trouble. This undesirable condition is 
known as “static” or atmospheric disturbances which 
tend to blurr or otherwise render unreadable the char- 
acters of the Morse code representing the message. 

Mr. Roy A. Weagant, a radio engineer of international 
reputation has after many years of research and experi- 
mentation discovered certain principles and perfected re- 
ceiving equipment to such a point that the undesirable 
“static” is considered no longer a menace to long distance 
radio reception. And thus it is that the new station will 
be equipped with ‘highly efficient receivers insuring un- 
interrupted and speedy. service at all times. 

The receiving equipment will make use of vacuum 
tubes to detect and amplify the radio signals that will 
come from a remarkably long distance in such manner 
that they will be heard and understood by the receiving 
operator and exceptional speed and accuracy. 

Then too, high speed recording apparatus will be sup- 
plied for installation.and operation at the receiving sta- 
tion in Poland. This will permit a rapid and most eco- 
nomical exchange of radio traffic between Poland and 
distant nations. 

The average operating speed of a transoceanic station 
when transmitting is done by hand is 140 letters per min- 
ute. With automatic transmission and reception an aver- 
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-tween San Francisco and Honolulu and Japan. 
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age speed of 400 letters (approximately four average 
messages) per minute, can be readily maintained. 

The subject of high speed automatic transmission and 
reception is one which has engaged the attention of radio 
engineers for many months, and owing to their highly 
satisfactory results recently obtained in this direction by 


the Radio Corporation, the new Polish government radio 


station will find these operating improvements of great 
advantage in its future traffic. 

It was recently stated by investigators that approxi- 
mately 20 per cent of Polish nationals are located in the 
United States, which is by far a much greater proportion 
than the people of any other foreign country. This fact 
immediately suggests the possibility of extensive message 
exchange which could be very well cultivated between 
the commercial and social interests of the people of 
Poland and of the United States. In fact, there is no 


doubt that this Poland-United States radio circuit will 


find great favor with the Polish people for they will 
then be able to communicate with America without hav- 
ing their messages subjected to undesirable censoring 
that in the past has caused delay and general dissatisfac- 
tion. 

While the new Poland to United States radio circuit 
means another link to the World Wide Wireless chain 
of the Radio Corporation of America, there is now in 
process of planning and construction extensive radio 


circuits to other parts of the world, and notably to South 


American nations, all of which will ultimately result in 
greater foreign trade expansion of American commerce. 
At present this Corporation has in daily operation direct 
and highly effective radio communication services from 
the United States to France, Great Britain, Norway, 
Sweden, Denmark, Finland and Germany, as well as be- 
These 
circuits fill a distinct need of international commerce and 


are prophetic of future activities of an art which having © 7. 


passed through the necessary period of experimentation — 


and development is now on its way to become an indis- 
pensable and highly essential service to mankind. 


Measurements on Audio-Frequency — 
Amplifiers 


By L. M. Hull : 


Associate Physicist Radio Laboratory, Bureau of Standards. 
Published by permission of the Director, Bureau of Standards 


N the following paper is presented, briefly, the result 
of a series of measurements of the voltage amplifica- 
tion of audio-frequency amplifiers of various types. It 
is not purposed to discuss the theoretical principles of 
amplifier design, but only to present a few experimental 


results which may suggest additions to the present un- — 


satisfactory theory of amplifier construction and which 
will, at any rate, be of interest to those who have had 
practical experience with the audio-frequency amplifiers 
in question. 

The method of measuring the voltage amplification is 
a simple one which has been variously employed by other 
investigators, for this purpose, and for the purpose of 
measuring signal intensity by audible comparison of the 
received signal with a source of sound of the same 
pitch and of known and adjustable intensity. A sche- 
matic diagram of the measuring circuit is shown in figure 
1, A is an alternator, of which the frequency can be varied 
over a wide range. An electron-tube generator may 
be used at A, but if a variable-speed machine is avail- 
able it is preferable to a tube generator, because the 
supply voltage from a machine furnishing the extremely 
minute current utilized in this system will be much more 
nearly sinusoidal than the voltage from an audio-fre- 


quency electron tube generator. The output from a 


source of the latter sort is always heavily loaded with 9, 


harmonics, and it is difficult to generalize concerning 


the behavior of amplifiers from data taken when the wave ~ 


form of the supply voltage is an uncertain matter. 

The step-down transformer T furnishes current to the 
circuit at about 5 volts.- V is a thermal voltmeter. R 
and R, and R, are variable resistances and W is a cali- 
brated slide-wire resistance. When the double-throw 
double-pole switch S’is at the right, the amplified voltage 
(supplied to the amplifier by the potential drop across 
the section r of the slide wire) is connected across the 
telephone receiver. When the switch is at the left, the 
telephones arg connected across the resistance R. The 
resistance R and the slide wire resistance r are adjusted 


until the sound in the telephones when the switch is at 


the right is just equal in intensity to the sound when the 

switch is at the left. Since the same current~ passes 

through r and R (assuming the telephone impedance and 

amplifier input impedance to be large compared with 

these resistances) the ratio of these voltages giving equal 
R ; 

sounds in the receivers is —, which is the voltage ampli- 
r 


' 


3 


iH 
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fication of the amplifier. The sound heard when the 
switch, is at the right is slightly different in quality from 
the pure note produced by the sinusoidal voltage, since 
the amplifier introduces harmonics. However, at the 
lower values of input voltage, the region of weak signals 
at the output side, where the behavior of the amplifier 
is of particular importance, the tone given by the amplifier 
becomes fairly pure. 
‘of the slide-wire can be made and reproduced at a dif- 
ferent time with an accuracy of about 2 per cent. 
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Figure 1. Diagram of the measuring circuit. 
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Figure 2. Circuit of the two-stage 
; coupled amplifier. 


transformer- 


It is sometimes desirable to keep the voltage input 
constant, since the amplification may vary with changing 


- input, particularly at the higher frequencies. In this case 
| the slide-wire resistance r is left constant and R, and R, 


are made so large that the adjustments in R do not ap- 
preciably affect the current through it. Proper shielding 


and grounding precautions must be taken, to insure that 
there is no sound in the telephones except that due to 
the amplified voltage across r. 
at G; it may be necessary to place the alternator and 
_ transformer at a distance from the amplifier. 
| it becomes necessary to provide an electrostatic shield 


The system is grounded 
Sometimes 


for the amplifier, even at the audio frequencies ‘used. 


| The final adjustment to silence in the phones, when r is? 


made equal to zero, is sometimes accomplished by ad- 
justing R, and R,. R, and R, are usually of the order 


of magnitude of 8,000 ohms each, R =50— 500 ohms 


and r= 0— 10 ohms. 
The sort of measurement described here is open to 


criticism in that it disregards the input power consumed 
| by the amplifier, and, likewise takes the voltage across a 
| given pair of telephone receivers as a criterion of .the 


output of the amplifier. Power considerations both at the 
input and the output are neglected entirely. Now, of 
| course, the input impedance of the first tube is not in 
| finite, but may be as low as 100,000 ohms. Moreover, 
the amplifier is likely to affect profoundly the operation 
of the detecting device with which it is used in radio 
reception owing to the fact that it consumes appreciable 
| power from this device. In order to specify completely 
the performance of an amplifier, the power amplification 
'under given operating conditions, or the voltage am- 
plification and input and output impedances should be 
| Stated. However, this is not intended to furnish a com- 
plete rating of the amplifiers, but only to give certain 
indications of the behavior of instruments of this type. 
A pair of telephone receivers having about 3 henries in- 
ductance and 2,000 ohms dic. resistance, of this type 


~“P-11,” were used throughout the measurements. 


In any case, with practice, settings 
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EXPERIMENTAL RESULTS 


I. TWO-STAGE, TRANSFORMER-COUPLED AMPLIFIER, 


CORE TRANSFORMERS 


IRON 


A simplified sketch of connections of the first amplifier 
tested is given. In figure 2 e; is the radio-frequency 
input voltage, e, the audio-frequency voltage across the 
telephones, T, and: T, are iron-core transformers. The 
following data and constants were obtained for the 
various parts of the apparatus before amplification meas- 
urements were made. 


CouPLING TRANSFORMERS 


The only specifications known for these transformers 
were the open-circuit impedance ratios and curves show- 
ing the variation in apparent input inductance and input 
resistance with frequency. These curves were taken 
with open secondary, making the tuning effect of the 
distributed secondary capacity very pronounced. When 
used in the amplifier, there is an-added secondary capacity 
of 10 to 20 put, and the secondary is also closed through 
a conductive path of 100,000 to 1,000,000 ohms resistance. 
Consequently such data on the transformers alone may 
have little significance in connection with their operation 
in the amplifier. However, as a rough indication of the 
load in the plate circuit of the first tube, the total effective 
input impedance was calculated from these curves taken 
with open secondary for the second transformer, T,. 
This impedance as a resonance function of frequency is 
shown in curve C of figure 3. The voltage transforma- 
tion of the transformers is another factor which varies 
greatly with the frequency and with the load on the 
transformer, owing to the tuning effect of the secondary 
capacity. A logical way to measure this would be by 
using a very sensitive electrostatic voltmeter, and main- 
taining a high-resistance load on the secondary suchas is 
furnished by the input circuit of a tube. Such measure- 
ments were made upon one transformer, with open sec- 
ondary, and a maximum value of voltage transformation 
was obtained at 1,600 cycles, the step-up ratio was 17/6. 
This high ratio is due, of course, to the so-called “reso- 


CouPLING TRANSFORMERS. 
Two STAGE Audio FREQUENCY AMPLIFIER 
T, = Transformer in First Step. 

2= ” " Second & 
A,B.* Ratios of Transformation. 


C= Effective Brim ory impedance 
.of To (Calculated). 
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Circuit for Measurement | 


of Ratio of Transformation. 
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Figure 3. Graphs of first and second step transforma- 
tion ratios and effective primary impedance. 


nance rise’ in secondary voltage. The voltage trans- 
formation with no current in the secondary windings, 
obtained by short-circuiting the distributed capacity of 
the secondaries with a telephone receiver, is shown for 
both transformers in curves B and A of figure 3. The 
scheme of connections for this method of measuring the 
transformer ratio is sketched upon the figure. When no 
sound is heard in the phones the ratio r,/r, is the trans- 
former ratio, that is, it is very closely the actual ratio 
of turns. It takes no account of the rise in secondary 
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voltage which occurs where displacement currents flow 
through the distributed capacity of the windings, and 
which is a transient and variable thing in an amplifier, 
though it may produce a much greater amplification per 
stage than would be indicated by the turn ratio. 


TUBES 


Tubes of the VT-1 type were used, at a fixed value of 
filament current and plate voltage. At the operating 
conditions the measured values of amplification constant 
and output resistance for tubes 1 and 2 are p, = 6.7, 
By = 13,300 ohms, p, = 7, »Rp = 1,100 ohms. 


FA ec apa Fia. 4. “The amplifier is of a type similar to the one described 
VoLTAGE AMPLIFICATION. in the preceding section, and having circuit connections — 
Be eae represented also by the diagram of figure 2. It possesses 
2 Eas Aaah hata = sea the important differences that the two coupling trans- | 
(1) Input «35 Microvolts. formers are exactly alike and are so wound that the dis- | 
Cee once 208 | tributed capacity of the secondaries is too small to give 
set pce 2 IE Sores Neem ers important resonance effects between 500 and 1,500 cycles. 
: For this reason a separate fixed capacity is connected — 
; ~~ | | across the secondary of T,, with the result that the sec- | 
E At hp | ondary voltage of this transformer (working into the grid — 
gon =. oe i a et on : tube) is f spe sis at appt ae oe | 
= Sao ea cycles. is inserted capacity has a magnitude o {i 
= Sls: ae See AY | wpi. The amplifier is thus particularly adapted for use {|| 
$90 + : if ea with reception from 500-cycle spark transmitters, an | 
s pn se audio-frequency note in the receiving circuit having its _ 
sere fundamental at 1,000 cycles. Thus in considering figure — 
¥ Naps eee is Is Aiea he! 2 with reference to this amplifier, we shall take C” as | 
laa equal to zero and C’ as 500 puf. t/ 
500 : 600 700 600 900 a 1000 100" 1200 1300 400 —* Lag \ TRANSFORMERS 
uency. . . . 
Figure 4. Graphs aeciaec ier amplification The transformation ratio was measured for the trans- 


An approximation of the overall voltage amplification 
of the combination was obtained by using for the trans- 
formers, the constant step-up ratios given by the ratios 
of turns, and effective values of input impedance (for 
T,) calculated from the measurements of effective re- 
sistance and inductance taken with open secondary. This 
may seem rather inconsistent until it is remembered that 
the amplification per stage varies to a much smaller 
extent with the load put upon the tube by the trans- 
formers than with the step-up ratios of the transformers, 
It was believed that in view of the fact that no accurate 
data was available on the step-up ratio taking account 
of the tuning effects, it would be desirable to find out how 
closely the amplification of an amplifier could be esti- 
mated from the ratios of turns. The approximate im- 
pedance of the telephones was calculated for different 
frequencies. The calculation of the approximate total? 
amplification is quite simple. If t, and t, be the turn® 
ratios of the two transformers, z, the input impedance of § 
the second, and z, the impedance of the phones which is 
chiefly reactive, we have for the voltage amplification of § 

£ 


the first stage (figure 2) approximately : 
S MZ : 
2 (1)y 
ei Vi Ry EZ $ 
For the second stage: z 
&p ; P2Zp (2) 
5 os 
€ VR? +z,’ § 


_ The overall voltage amplification is the product of the 
amplification for the two stages. 

In figure 4 are shown: A, the overall voltage am- 
plification as a function of frequency as calculated by 
equations 1 and 2; B, the overall voltage amplification, 
measured for three values of input voltage giving weak 
signals in the phones (35 microvolts), medium signals 
(70 microvolts) and loud signals (140 microvolts). It 
can be seen that the voltage amplification does not change 
much with the input voltage, and that for this amplifier 
the resonance curve is fairly flat. The increase in am- 
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plification above the calculated values, due to the tuning 
effects in the transformers, while marked, is not ex- | 
cessive, and it is evident that design calculations can be 
made for an amplifier with sufficient accuracy using the 
ratios of turns of the transformers. The irregular nature 
cof the measured amplification curve is probably caused by 
capacity or regenerative effects, which might vary as the 
location of the amplifier is changed, and which certainly 
vary where different plate voltages and filament currents 
are used in the tubes. 


II. Two-Stace, TRANSFORMER-COUPLED AMPLIFIER, 
AtIr-CorE TRANSFORMERS 


formers without the added secondary capacity by the null 
method, described in the preceding section. The condi- 
tions of this measurement are approximately the condi- | 
tions of use for the second transformer, since the dis- | 
tributed capacity of the secondary windings alone is so’ 
small as to make the resonance peak occur at higher fre- 
quencies than those used in the measurements. Curve © 
A of figure 5 shows the transformation ratio for both — 
transformers, with zero current in the secondary, and no 
added secondary capacity. The resistance and inductance 
of the primary windings with open ‘secondaries were — 
measured on an inductance bridge and were found to be — 
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primary resistance and inductance 


fairly constant at 5,500 ohms and 15 henries. Both quane! | 
tities increased slowly but steadily from 1,200 cycles E | 


They are shown on curves B and C of figure 5. 

CALCULATIONS AND MEASUREMENTS OF AMPLIFICATION | 
Using the tubes whose constants were given in the pre-__ 

ceding section, the voltage amplification of the two stages — 
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was measured at different frequencies, using the 500-ppi 
tuning condenser placed in the amplifier by the makers, 

across the secondary of the transformer in the first stage. 
The results of these measurements are shown in curve A 
of figure 6. The sharp resonance obtained by using air- 
core transformers, with fairly low-resistance windings, 
and employing 4 separate tuning condenser, is clearly 
shown. Such an amplifier is excellent for reception of 
signals modulated at a given spark or tone frequency, but 
unsuitable for telephone reception, as the distortions due 
to the choking-out of the audio-harmonics are very 

~ marked. 


| ! WOtener AMPLIFICATION 
Two STAGE Auvoio FREQUENCY AmpLiFiER 
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Figure 6—Voltage amplification of two stages at different frequencies 
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The theoretical amplification of the two stages dis- 
| regarding the tuning effect of the condenser was calcu- 
| lated, using the impedances calculated from the curves of 
figure 5 and substituting in equations 2 and 3: The dotted 
line B of figure 6 shows the theoretical amplification as 
' a function of frequency. The tuning condenser was then 
_ removed from the amplifier and the overall amplification 
| again measured at various frequenciesythe results of these 
| measurements being shown by curve C of figure 6. The 
| points determining curves A and C are each the mean of 
four readings, taken with 40, 70, 104 and 139 micro- 
| volts input. The variation in results with different values 
_ of input voltage was quite small. It is evident, again, that 
_ the minimum amplification for a given combination, dis- 
regarding the gain in amplification resulting from the 
resonance rise in secondary voltage, can be estimated 
from the constants of the transformers and the tubes. 
The consistently low measured values, as compared with 
the calculated values, and the decrease in measured values 
above a frequency of 1,200 cycles is due, undoubtedly, to 
| the actual transformation ratio of the transformers being 
smaller when the appreciable input conductances of the 
tubes are connected across the secondaries than when 
| the secondaries are left open. In view of the fact that the 
‘secondary impedances are extremely high, it is possible 
for them to work into the grid circuits of the tubes (of 
_ which the resistance is of the order of magnitude 500,000 
ohms) with a maximum dissipation of power. 


III. Four-StaGE, RESISTANCE-COUPLED AMPLIFIER 


As a rule there is no place for resistance couplings in 
_audio-frequency amplification. In the first place they are 
| unnecessarily wasteful, since the considerations of power 
loss and reduction in plate voltage, which apply to radio- 
frequency resistance couplings, apply with equal force at 
audio frequencies. It may be desirable to use resistance 
couplings at radio frequencies, since it is usually impossi- 
ble in any case to obtain greater amplification per stage 
than the amplification coefficients of the tubes, but for 
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audio-amplification of rectified signals, transformer coup- 
lings are usually desirable, since it is possible to step up 
the voltage in the coupling transformers at low fre- 
quencies, and to translate this increased voltage into in- 
creased power by means of the tubes. However, in cer- 
tain special cases, such as the reception of telephone sig- 
nals, where no distortion is permissible over a wide range 
of audio frequencies, a resistance coupled amplifier can be 
used to advantage. A four-stage resistance-coupled am- 
plifier was designed in this laboratory for a special pur- 
pose, and, incidentally, the voltage amplification was 
measured by methods described in this paper. 

The design calculations on a resistance-coupled am- 
plifier to be used at audio frequencies are simple. The 
voltage amplifications per stage is very closely: 

&p pR 

ei Ry + Tp 

where p and R, are the coefficients of the tube and r, is 
the coupling resistance. At low frequencies the relative 
magnitudes of the coupling resistance, Rp, the stopping 
condenser on the next grid and the leak resistance of the 
next tube, can be so adjusted as to make the shunt im- 
pedance on rp, formed by the latter two quantities in 
series, extremely large, without making the stopping con- 


D 


* denser so small as to cause an appreciable voltage drop 


across it due to the flow of grid current through it. The 
diagram of connections, together with the magnitudes of 
all electrical.quantities are shown in figure 7. Using coup- 
ling resistance of 75,000 ohms, disregarding the leak re- 
sistances (2 megohms) and taking the amplification coeff- 
cient and output resistance of the VT-1 tubes as 6 and 15,- 
000 ohms, respectively, a calculated voltage amplification 
of 5 per stage is obtained, with 4.45 for the last stage, at 
800 cycles. This makes the total voltage amplification 
from input to phones, 

ep 

— = 553 

ej 

The measured value of voltage amplification for the 

combination was 550 to 600 at 500 cycles, with a slight 
increase with increasing frequency. 


The methods in measurements described in the fore- 
going sections are not presented as being ideal for meas- 
uring or for rating an audio-frequency amplifier. The 
“voltage amplification” or the ratio of voltage supplied 
from the output to a telephone receiver of given imped- 
ance to the voltage put into the amplifier is an unsatisfac- 
tory thing, although it indicates roughly the relative 
merit of one amplifier compared with another, when 
working into similar telephone receivers. This leads im- 
mediately to the point that the terms amplifier and am- 
plification have no significance in themselves. An or- 
dinary step-up transformer is a voltage amplifier, and can 
be very appropriately rated in terms of the open-circuit 
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Figure 7—Circuit diagram of four-stage resistance 
coupled amplifier 


voltages. A useful amplifying combination of electron 
tubes is not fundamentally a voltage amplifier, but a 
power amplifier, that is, a device for increasing the power 
of an alternating-current, wave at the expense of power 
drawn from a d.c. source. It does not increase voltage 
at the expense of current as a transformer, but increases 
voltage at very nearly constant current, particularly in 
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the amplifiers using input transformers, when the current 
flowing into the amplifier may be of the same order of 
magnitude as the current in the telephones, while the 
power supplied to the input is a small fraction of the 
power dissipated in moving the telephone diaphragms and 
heating the windings. These facts are usually taken to 
be self-evident, but they are sometimes forgotten in dis- 
cussing and rating amplifiers. The fundamental quantity 
in which we are interested in rating an audio-frequency 
amplifier which is used for reception of signals is the 
ratio of audibility when the telephones are connected at 
the output of the amplifier, and the amplifier input con- 
nected in the detector circuit, to the audibility when the 
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phones are connected in the detector circuit. At once we 


are confronted with the difficulty that the relations be- 


tween audibility and voltage and current in telephone 


receivers are known only approximately. Hence about 
the best indication that can be specified for the output 
is the voltage across an impedance of the order of mag- 
nitude of the telephone impedance. This can be stated 
with sufficient accuracy for a class of receivers. 


for the given output voltages. In order completely to 
describe the amplifier the two quantities, input impedance 


and voltage ratio, should be specified for frequencies coy- — 


ering the audio range and the harmonics thereof. 


Signal Distortion Prevented 


METHOD of preventing signal distortion has been 

explained by R.V. Hartley, who claims that his 
method is best adapted to radio telephone systems in 
which a carrier alternating or oscillating current is sub- 
jected to the influence of the voice current. 

In the usual radio telephone system the modulated 
carrier wave is amplified to the desired amount and then 
radiated by an antenna tuned to the carrier wave fre- 
quency or neighboring frequency. Thus side band fre- 
quencies which differ most from the frequency to which 
the antenna is tuned are noticeably suppressed, thereby 
distorting the modulated wave and impairing the repro- 


duction at the receiving station. 
figure 1 ie 
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One remedy for this defect is to increase the damping 
of the antenna, thus making its impedance more nearly 
uniform over the band of frequencies being transmitted. 
This increased damping involves dissipation of power in 
the added resistance. It is desirable therefore, to pre- 


vent such distortion without adding to the damping. - 


This is accomplished by providing means between the 
transmitter and the modulator for increasing the amplitude 
of the voice currents of higher frequency relative to 
those of lower frequency in the same ratio that the im- 
pedance of the antenna circuit increases for frequencies 
differing from the carrier frequency by the amount of 
voice currents. In this manner the amplitudes of the 
side band currents in the antenna are brought into the 


: 


Various circuits to prevent signal distortion 


same proportion to each other as those of the original 


voice currents, and the effect of distortion by the antenna 


is overcome. 


Figure 1 shows the relation between the strength of — 
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For the 9} 
input; the impedance should be specified and the voltage © 


current induced in the transmitting antenna and the fre- © 
quency of the current, C denoting the carrier wave fre-_ 
quency, to which frequency the antenna is tuned. The 


current in the antenna is a maximum at the frequency C 
and falls off rapidly with either an increase or a decrease 


in frequency. If S denotes the frequency of the current | 


employed to modulate the carrier wave at a transmitting 
station, the modulated high frequency current is made up 
of three components, viz: C, C—S and C-++S. In case 
the modulating current is produced by speech, the fre- 
quency S varies over a considerable range, so that the 
components C—S and C+S of the modulated current 


ligure 3 


form bands upon either side of the carrier frequency C. | 


The current in the antenna due to these side band fre- 


quencies is indicated in figure 1, where S’ and S” denote | 


a relatively low and relatively high speech frequency, 
respectively. C-++S’ and C—S’ are the components of the 
modulated current due to the speech frequency S’ and 


C+S” and C—S” are the components due tothe speech | 
frequency S’”. Assuming that S” is the highest speech fre- — 
quency present in the modulating current and that the | 


2. || 


a 
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lowest speech frequency is very near zero, the side bands 


C—S and C+S will be as indicated in figure 1. It is: 


tenuated by the antenna to a greater extent than the com 
ponents C-+-S’ and C—S’. As stated above, the resonance 


at | 
evident that the components C+S” and C—S” are ate 
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- curve may be flattened by increasing the damping of the 


circuit I] through the transformer. 


the transformers. 


antenna or other tuned circuit, which will make the at- 
tenuation more nearly the same for all frequencies. This 
is objectionable, however, as it decreases the efficiency. 
It would be possible also to employ a wave filter which 
would attenuate both the frequencies C—S’ and a. 
more than the frequencies C—S” and C-+-S”, but such 
a filter would be relatively complicated and not so ef- 
ficient as the method described. 

Referring to figures 2, 3 and 4, each of these figures 
shows a radio-telephone transmitting system having an 
antenna circuit, inductively coupled to the modulator hav- 
ing the input circuit II and the output circuit III. The 
high frequency generator is inductively connected to the 
The transmitter cir- 
cuit I contains the telephone transmitter, the battery and 
the primary of a transformer. 

Figure 2 shows the tuned circuit V containing the 
variable condenser and the variable inductance. This 
circuit is inductively connected to circuits I and II by 
The circuit V is tuned to a frequency 


in the range of the upper voice frequency or somewhat 


above this range, the purpose being to transmit the voice 
currents of higher frequency with greater facility than 
those of lower “frequency, thus imparting relatively great 
amplitudes to the higher frequencies. 

Figure 3 illustrates a second method of compensating 
for the antenna distortion. In place of the circuit V of 
figure I a linking circuit VI is employed. A resonance 
transformer connects this circuit to the circuit I. The 


_ secondary coil is connected into circuit with an adjustable 


| 


contact. By properly adjusting the amount of inductance 
of the secondary which is not in inductive relation with 
the primary coil with respect to the remaining portion, the 
transformer may be made to have its maximum efficiency 
at a frequency somewhat above the voice range. 

Figure 4 illustrates a third method of effecting the 
compensation in the low frequency circuit. The transmit- 
ting circuit I is connected to the modulator by a trans- 


| former and an adjustable impedance having large re- 


sistance and small or no inductance is connected in series 
with the transformer secondary 16. An adjustable in- 
ductance coil is bridged across the input circuit and is in 
series with the impedance with respect to the secondary. 
The purpose in having the resistance of the impedance 
coil relatively large is to assist in making the current in 
the circuit constant for all frequencies. 

The operation of the systems shown in figures i) 
and 4 is as follows: The voice currents in circuit I figure 


2 induce currents in the tuned circuit V which has a 


natural frequency in the range of the upper frequencies 


of the voice currents or above that range, so that the 


amplitudes of the higher frequencies are increased rela- 
tive to those of lower frequency. The energy of the cur- 
rent in circuit V is impressed upon the input or grid 
circuit IT of the modulator. The current from the gen- 
erator induces a current of high frequency in the circuit II. 
The output current of the tube is modulated and the 
alternating current component of the modulated current 
induces a modulated oscillatory current in the antenna 
circuit. This current consists of a component of carrier 
frequency and components of frequencies differing from 
the carrier frequency by the voice current frequency. 
The currents whose frequencies differ most. widely from 
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the carrier frequency are noticeably suppressed by the 
antenna, due to the frequencies being appreciably differ- 
ent from that to which the antenna is tuned. But the 
amount of suppression having been compensated for 
by the action of the tuned circuit V, the resultant current 
is undistorted. 

The operation of the system of figure 3 is similar-to 
that of figure 2, except that the compensation is effected 
by the transformer. This transformer is designed or 
adjusted to have maximum efficiency for a frequency 
somewhat above the voice range, so that the higher fre- 
quencies are thereby given relatively great amplitudes. 

The system shown in figure 4 operates differently from 
that of figure 2 only to the extent that the compensation 
in the low frequency circuit is effected by the selective 
action of the impedance of the circuit. The variable in- 
ductance coil offers negligible impedance to the lower voice 
frequencies but marked impedance to the higher fre- 
quencies. The impedance coil offers substantially the 
same impedance to currents of all frequencies. The 


drop in potential across the inductance coil therefore in- 
creases with the frequency, so that the effect is the same 
as that produced by the tuned circuit V of figure 2 and 
the transformer circuit VI of figure 3. 

It” is understood, of course, that an amplifier may be 


mi 


l igure 4 = 


In this cireuit compensation is effected by the selective action of 
the impedance 

inserted between the circuits III and IV to amplify the 
modulated current to any extent desired. 

Figure 5 illustrates a radio receiving station using a 
distorting transformer such as that shown in figure 3. 

Referring to figure 5, an antenna is connected through 
a transformer to the input circuit of a vacuum tube ampli- 
fier A, the output circuit of which is connected to the 
input circuit of the vacuum tube detector D by means of 
variable impedance 29. The output circuit of the detector 
D is connected through transformer 2, 3, to a circuit B, 
C, the function of the transformer B, C, being the same 
as that of the transformer in figure 3. The telephone 
receiver is inductively connected to the circuit B, C, by 
means of a transformer. A condenser E is shunted across 
the inductance and the circuit is tuned to the carrier wave 
frequency. The high frequency modulated current which 
is induced in the antenna is amplified by the amplifier A, 
after which the detector D with its associated circuits 
functions in the usual manner to produce currents of 
speech frequency from the high frequency modulated cur- 
rent. The transformer B is designed or adjusted to be 
more efficient for the speech currents of higher frequency 
than for those of low frequency, whereby compensation 
may be made for the distorting effect of the high fre- 
quency circuits of the system. 
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“OPERATING CHARACTERISTICS OF TRANSMITTING TUBES” 
By W. C. Wuite, Research Laboratory, General Electric Company 


This article covers many phases of power tube operation not generally known or appreciated. The information in this article 


will enable the amateur to increase his transmission efficiency and lengthen the life of his tubes. 


It’s important—don’t 


miss it—it’s something you should know. 
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The Dimensions of Inductances 


By Philip R. Coursey, B.Sc., A.M.I.E.E. 


N ordinary electrical engineering work use is fre- 
T 
quently made of the formula H = —.—. expressing the 
10 1 


value of the flux in lines of magnetic force per square 
centimetre in the inside of a magnetic circuit of length 
1 round which a current of I amperes flows N times. 
This formula is the basis of one often used to calculate 
ee. 
the inductance of a coil, viz. L—=z7?D?—., since the 
inductance of the coil can be numerically expressed as 
the number of linkages which the flux makes with the 
turns of the coil per ampere of current flowing through 
the winding. 

The inaccuracy of this simple tormula for all except 
extremely long coils, or completely closed magnetic cir- 
cuits, has led to its frequent modification by many radio 
workers. One of the most useful of these is that first 
devised by Prof. Nagaoka of Tokyo, and of which de- 
tails are published in the Bulletin of the Bureau of 
Standards, Vol. 8. The modification introduced takes the 
form of a correcting factor k, which is always less than 
unity, but which closely approaches that figure for ex- 
tremely long windings. This factor corrects for the 


uneven distribution of the magnetic flux’ near the ends - 


of the coil, as, were the flux always uniform the simpler 
formula would be correct for all. cases. Tables of the 
values of this factor k are given in the bulletin above re- 
ferred to in terms of the ratio —. This formula, viz. 
L= 7*D?N’k/l, is very convenient for the calculation 
of the inductance of a coil when its dimensions 1 and D 
are given, since k can be found from the tables, and the 
expression then evaluated, but it is not nearly so useful 
for the more practical problem of the design of a coil 
to have any desired inductance value. 

In a recent article, tables were given to aid the design 
of a coil using a formula due to Lorentz which suffers 
from the same disadvantage. It is not generally known 
however, that Nagaoka’s formula as given above may 
very easily be modified in such a manner that the de- 
sign of a coil thereby becomes comparatively easy, so that 
all unnecessary “trial and error” methods can be elimi- 
nated. 

Taking the above formula, we may write it as fol- 
lows: 
Htds sort *nil ik 

Ik 
Ofle a7 Din (— ), where n= N/l =the number of 
D 


turns of wire per centimetre length of the coil, D = the 
diameter of the winding measured to the centre of the 
wires, and 1= the axial length of the coil. In this form 
it is much more useful (as will be shown below) pro- 
vided we have access to a table or curve giving values 
of the factor (1 k/D). Values of this may be worked out 
from the tables and formulae given by Prof. Nagaoka, 
and some curves obtained by the writer in this manner 
have been published in the “Electrician” (London). 

For still greater convenience in use -we require the 
inductance to be given in microhenries, and all the di- 
mensions to be in inches. We may therefore rewrite 
the above formula again, thus: 


Ik 
Demme on) 8 sng ( se ) [inductance and dimensions in cms. ] 
Dos ; 


_ which may be written, 
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[inductance in micro 
= Den( ra ls a. 2.54 & 10 -) henries and dimen- 
D sions in inches. ] 
1) *n* ke tf 
in which we have written k, for the whole expression — 
3 | 


1k - 
(254 7’ — xX 10 ) 
D 


In order to simplify the calculations, values of this | 
factor k, are set out in the table below, and may be used | 
directly in this formula in a manner which we will now | 
discuss. For convenience in setting out the values of 
this factor k,, and of the factor k, referred to below, 
all the figures in the table have ‘been multiplied by 
10000, so that if these factors are used in the formula 
directly from the table, it is necessary to divide the — 
answer by this figure (ten- thousand) in order to obtain 
the correct results for the inductance in microhenries. 

(1) Given the number of turns per inch (n), as de- | 
termined by the size of the wire, and given a suitable 
diameter (D) in inches, to find the length of winding, 1 | 
in inches, required to yield a given inductance. We have | 
i microhenries, known, also D and n, so that we 
can at once work out the appropriate value of k, by dis 
rect substitution, thus :— 

1 


kee 


D?n? 
Referring to the table below, we find the correspond 
] 


value of the ratio —, and by multiplying this by the 
= | 


known value of D we at once get | the length of ihe i 
coil in inches. | 
(2) Given the maximum length of the coil (which | 
may perhaps be determined by some structural considera- | 
tions of: the panel or unit on which the coil is to be | 
mounted) and the number of turns of wire per inch, 
to find the diameter required for a given inductance. We |} 
now have L, 1 and n given, so that the above arrange- 
ment of the formula is not quite so suitable. It is easy, | 
however, to throw it into.a convenient form—thus: 
=’? D2natk [inductance in cms., and dimensions | 
in cms. | ‘iy 

D?k -*\ [Inductance in mi- | 

= ee ( S<-2.54 Soa? XO ) crohenries and di- 

1 mensions in inch- — 

es | | 


Le ek y 

Values of k, are also given in the subjoined table. In | 

this case from the given data we can calculate k, and 
1 


then from the table get —. Then the required diameter | 
D : |) 


1 a) 

= the length of the coil divided by.this valuco: = aan 
D* Rel 

(3) Given convenient values for the length and the | 
diameter of the coil, to find the number of turns eh 
must be wound on per inch of the coil so that it m 
have the required inductance. We now have L, 1, and 
given, so that either of the above arrangements of th 
formula may obviously be employed. | 
(4) Given all the dimensions of the coil, viz. D, 
andyn, to find its inductance. Again in this case ae 
of the above forms may be employed, since given | an | 
D their ratio is known and therefore also both k, and] 
from either of which the inductance follows immediat 


7 | 
| 


Hi 


_ June, 1921 


Ratio Ratio 
1 k, ka 1 ky ke 

D x 104 x 10+ D x 10+ < 10% 
0.01 0.08764 87640 1.00 172.6 172.6 
0.02 0.3063 38290 1.50 289.5 85.76 
0.03 0.6311 23370 2.00 410.2 51.29 
0.04 1.049 16390 2.50 532.5 34.09 
0.05 neSSy: 12290 3.00 655.1 24.27 
0.06 2.126 984 3.50 781.8 18.23 
0.07 2.774 8089 4.00 904.0 14.12 
0.08 3.486 6810 4.50 1030.0 11.31 
0.09 4.264 5851 5.00 1153.0 9.223 
0.10 5.095 5095 5.50 1276.0 7.690 
0.15 9.926 3080 6.00 1402.0 6.488 
0.20 16.03 2004 6.50 1529.0 5.565 
0.25 22.90 1466 7.00 1653.0 4.818 
0.30 30.38 1126 7.50 1778 4.215 
0.35 38.78 942.0 8.00 1903 Ber a7, 
0.40 47.32 739.1 8.50 2028 3.303 
0.45 56.50 620.1 9.00 2152 2.952 
0.50 65.88 526.9 9.50 2279 2.659 
0.55 75.56 454.0 10.0 2404 2.404 
0.60 85.13 394.1 15.0 3663 1.085 
0.65 95.81 348.9 20.0 4908 0.6137 
0.70 106.5 310.6 25.0 6162 0.3945 
0.75 116.9 277.1 30.0 7415 0.2747 
0.80 127.9 250.0 35.0 8670 0.2021 
0.85 138.7 225.9 40.0 9926 0.1551 
0.90 149.6 205.2 45.0 11180 0.1227 

0.95 161.2 188.0 50.0 12430 0.0994 


ALL VALUES OF k, AND kp IN THIS TABLE MUST BE DIVIDED 
BY TEN THOUSAND TO GIVE CORRECT RESULTS IN FORMULA. 

The following numerical examples to illustrate each 
of these four possible cases which may arise in practical 
design should serve to explain how to use the tables 
to the best advantage. For anyone requiring to work 
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out many coils it is recommended that he plot out curves 
from the figures given in this table, so that the values 
of k, and k, may be obtained easily from them for all 
intermediate values as well as for those tabulated. 
Greater speed is thus obtainable in using the formula. 


Numerical Examples. 


[1] Given coil diameter = 4”, number of turns per 
inch length = 25, inductance required = 1158 
microhenries, to find the length. 

L 1158 
We have, k, = = ————— = 0.02895 
Dn? 4 64.5¢025 ‘ 
Hence, from table 1/D = 1.5 
Wenerctiore, T= '1:5.< 4—= 6", = required length, 

[2] Given coil length = 6”, number of turns per inch 
length = 25, inductance required = 3260 micro- 
henries, to find the diameter. 

p 3260 
We have, k, = = ——_—__—_. = 0.02771 
$n? 216X625 
Hence from table, 1/D = 0.75. 
Therefore, D=6/0.75 = 8 inches = required di- 
ameter. 
The calculations for these cases follows 


[3] and [4] 
: a similar procedure, using either one of the ar- 
rangements of the formula, as more convenient. 


A Complete Radio Cabinet 


RADIO CABINET in which both the sending and 
h receiving apparatus are installed, has been designed 
by W. E. Booth, who states that the apparatus is thus 
made more accessible for inspection and repairs than in 
other forms of installation. : 
_ The terminals for each set are so arranged that good 
_ electrical connections between units are assured. This is 
'*accomplished by mounting the sets independently so that 
either set can be removed without disturbing the other. 
_. The sets are mounted in the cabinet with space at the 
| front for the terminals so that the necessary connections 
' can be conveniently made. 
| -JIn figures 1 and 2 the cabinet, adapted to be supported 
_ by legs, is provided with a shelf for the operator. The 
cabinet is made in two sections, removably mounted one 
‘on the other. Within the top section is a radio receiving 
‘set, having the instrument board flush with the front of 
the cabinet.. On the insulated terminal board 1 are 
mounted the terminals connected to the radio receiving set. 
_ As shown in figure 3, the terminal is fastened to the 
terminal board 1 by a screw. Electrical connection is 
made from the lead to terminal by bolt and nut. Con- 
_ nector 3 is clamped to the other end of the terminal by 
_ means of a screw. : 
| The shelf and terminal board provide a supporting base 
_ upon which the radio receiving set is mounted. An angle 
strip is fastened to the back of the instrument board 4 and 
_ to the under side of the shelf and terminal board 1. The 
_ bottom of the strip beneath the terminal board 1 and the 
shelf is in sliding contact with the top of a strip, fastened 
_ to the top section. Figure 1 shows this strip at one side 
of the cabinet and a similar strip not shown is provided 
at the other side. The front end of this strip and the 
_ front end of a similar strip fastened to the lower section 
_ are bent so that another strip may be fastened thereto. 
| This latter strip at the left side of the cabinet and a simi- 
| lar strip at the other side provide a support for a cover. 
_ A screw passes through each end of the cover into each 
of the strips. The receiving set including the instrument 
board 4, the terminal.board and the shelf is removable 
from the section when the cover connectors and strips 
are removed. 


The radio sending set has an instrument. board 5 which 
forms a part of the front of the cabinet. Fastened to the 
instrument board is the terminal board 6, to which the 
connections for the sending set are brought, the terminal 
beard being provided with terminals similar to the ter- 
minals on the receiver. The board is fastened to the 
bottom section and extends across its top to protect the 
apparatus below it. Fastened to the bottom of instrument 
board 5, by means of strips, is a board extending across 
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ue? figure 4 Figure 4 
Side, front and detailed views of the radio cabinet 


the bottom of the lower section and supporting the send- 
ing set. A sliding board engages at each end a 
strip fastened and raised‘ above the bottom of the 
cabinet. 

The shelf is held in position by means of the braces 
and thumb nuts which are threaded on bolts fastened to 
the sides of the cabinet. Fastened to each side of the 
shelf is a strip which is clamped by thumb nut to hold the 
shelf in position. 
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When the connectors, cover, and shelf are removed, 
the sending set may be withdrawn from the cabinet with- 
out otherwise disturbing the receiving set. 

A space is left between the sending and receiving sets 
into which the terminals project. This makes it convenient 
to properly connect the sending and receiving sets by 
means of the connectors. See figure 4. The connections 


A Novel Power V. T. ; 


By H. J. Round of London 


HE particulars of an improved vacuum tube has re- 
cently been disclosed by H. J. Round, of London. 
Referring to the illustration, A is a hollow metal tube 
closed at its inner end, and sealed at the outer end into 
the glass of the bulb and acting as the anode. It is sur- 
rounded by a_grid, the lead from which passes out 
through the glass at B. The filament is arranged as a 
coil around the grid and is maintained in position by 
glass supports, the leads from it being sealed through the 
glass at C. D is a tube which is arranged along the axis 
of the anode A and through which cooling fluid is intro- 
duced. E is a cage or sheath of metal surrounding the 
filament for the purpose of preventing the emission from 
reaching the glass. This sheath may be given a negative 


Two New Coastal Stations UseTube Transmitters. 


for First Time in Ship- to- Shore Work 


A Bikes new coastal stations for ship-and-shore work 
employing tube transmitters, have recently been put 
into service by the Radio Corporation of America. One 
is located at Chatham, Mass., on Cape Cod, call letters 
WiCC, wave-length 2,200 meters, and the other at Belmar, 
N. J., call letters WNY, wave-length 300, 425 and 600. 
Both stations are of the most modern type throughout 


and tube transmitting sets, of two kilowatt capacity each, 


are employed. The use of tube sets marks a distinct 
advance in the commercial radio industry. 

These new stations have been located to the best advan- 
tage geographically and ‘will afford greatly increased 
facilities to all ships engaged in the European and south- 
ern traffic. The normal range of these stations is 500 
miles daylight. 

The equipment at the Cape Cod station, in addition to 
the two kilowatt tube set for ship-to-shore work, will 
later include a tube set of five kilowatt capacity, the most 
powerful tube set so far built for’use in ship and shore 
work. The range of this larger set will be 1,500 miles 
and will take uv the work formerly done before the war 
by the old Cape Cod station, WCC. This station will 
be used for ship and shore message work, broadcasting 
traffic on regular schedules and will also transmit press 
on regular schedule on a wave-length in the neighborhood 
of 3,000 meters in connection with the “Ocean Wireless 
News,” the daily newspaper of the sea. 


These new stations of the Radio Corporation will be 


connected by direct wires to the main traffic office at 64 
Broad Street, New York, from which point the trans- 
oceanic stations of the Radio Corporation are also con- 
trolled. 

The three new tube sets, the first to be used in ship- 
to-shore work, are built upon an iron framework seven 
feet high, 32 inches wide and 36 inches deep. Three 
panels of dilecto provide mountings for the necessary 
control switches and indicating instruments. Two Plio- 
tron tubes are used in the set, in vertical position, each 
tube being of 1,000 watts in the case of the two kw. set 
an? 2,500 watts in the case of the five kw. set capacity, 
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to the antenna may be made from the lugs through the 
side of the cabinet. 

The sending and receiving sets are independently 
mounted within the cabinet, and either set may be re- 
moved without disturbing the other. Because of the 
proximity of the terminal boards of the two sets, the — 
necessary electrical connections may be easily made. 


el 
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Diagram 
of the 
improved 
vacuum tube 


charge of electricity and the connection F is used for 
this purpose. 


Front and side s of he ‘ships = ae py station 
tube transmitter 
respectively. The latter tubes are of the largest capacity 
so far built for commercial work. 

The sets have been designed to work on a line voltage — 
of 220, 60 cycles, single phase, and in the case of the | 
larger set, this voltage will be stepped up to 25,000 volts | 
in the plate transformer which has a split secondary, _ 
each tube operating on 12,500 volts. iA self-rectifying _ 
circuit, which has recently been developed by ‘the engi- 1 5 
neers of the Radio | Corporation, is employed in the oper: ik 
ation of these sets, the tubes acting as oscillators an 
rectifiers at the same time. 


HERE are four bills before Congress as proposals 
to change the existing law governing radio com- 
munication. : 

Two were introduced in the House of Representatives 
by Congressman White of Maine, and copies of these 
were introduced in the Senate by Senator Kellogg of 
Minnesota. ee 

All have practically the same purposes, principally to 
give to the Department of Commerce the full supervision 
of radio and enforcement of the laws, and to register by 
license receiving as well as transmitting stations. 

The first bill, 'H. R. 4132, was introduced on April 18th 
by Congressman White; the duplicate appeared in the 
Senate on May 4th introduced by Senator Kellogg as 
S. 1627, roa 

The later bill, H. R. 5880, was introduced in the House 
of Representatives on May 6th sponsored by Congress- 
man White “by request,’ which is understood to mean 

_ that it had been prepared along lines. suggested by the 
Department of Commerce. ‘A corresponding, or dupli- 
cate, bill has been introduced in the Senate by Senator 
Kellogg and appears as S. 1628. 

Both of the House bills have been referred to the 
Committee on Merchant Marine and Fisheries and hear- 
ings will be begun at an early date. 

In many respects the new bills carry similar provi- 
sions to those of the existing law, and these need not be 
reviewed ; where changes are contemplated, however, the 
following summary will acquaint THe WHrELESS AGE 
readers with their meaning, stripped of legal verbiage: 

H. R. 4132 (‘Senate 1627) 

The first sections of this bill define the terms “radio 
communication’, the “apparatus” used in radio communi- 
cation, “‘radiograms’’, ‘‘public correspondence’’, “radio sta- 
tion’, and also define the territory.in which the latter is to 
be affected by the proposed law as the United States and 
all of its’ possessions, but is not applicable when trans- 
mission is kept within any one state. 

The bill gives the Secretary of Commerce full power in 
the regulation of radio communication in the United 
States and its territory. This includes the authority to 
divide radio stations into special classes and such classes 
as he may deem necessary, and also includes the authority 
to issue licenses for radio stations and operators and the 
assignment of bands of wave lengths for the use of the 
various. classes of stations established by him. The Secre- 
tary of Commerce is also responsible for the enforcement 
of the law except in the case of Government-owned radio 
stations where regulations of the Department of Commerce 


_are to be enforced by the departments of the government 
controlling such stations. 


The Secretary of Commerce is directed in this bill to 
advise with and assist persons of United States citizenship 
in the establishment of radio communication facilities with 
foreign countries. He is also authorized to advise and as- 
sist licensed persons in the United States, to operate trans- 
oceanic radio stations between the United States and for- 
eign countries, although this assistance shall not be in the 
form of financial or political support of any kind. 

An advisory committee for radio communication is es- 
tablished by this bill to whom the Secretary of Commerce 
-— shall refer for examination and report such matters as he 
may deem necessary in connection with the following: 


(a) Administration or improvement of radio laws, regu- 
lations and treaties of the United States. 

| (b) The study of scientific problems involved therein. 

(c) Scientific progress and commercial use of radio com- 

| munication as related to the use of this means of 

communication by the several branches of the Gov- 

ernment. 


The advisory committee is to consist of seven members 
of whom one each shall be designated by the Secretary of 
War, Secretary of the Navy, the Postmaster General, the 

_ Secretary of Commerce to represent these respective de- 

partments; one -from the Bureau of Standards, to be ap- 
pointed by the Secretary of Commerce, and two persons 
not otherwise employed in the government service, of rec- 
Ognized attainment in.radio communication, to be desig- 
nated by the Secretary of Commerce. 


i 
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New Legislation 


No radio stations other than those belonging to or op- 
erated by the United States shall be used for any purpose 
except under and in accordance with licenses to be issued 
by the Secretary of Commerce. Illegally operating radio 
station is punishable by a fine not exceeding $500 for the 
first offense and by a fine not exceeding $1,000 or one 
year’s imprisonment for both for each offence thereafter. 

Licenses for AMATEUR radio stations and for stations 
used exclusively in experimental work and operation and 
for the operators thereof, shall be issued without cost to 
the licensees. Reasonable fees, fixed by the Secretary of 
Commerce, may be charged for issuing all other licenses. 

Stations which have been formally licensed by the Sec- 
retary of Commerce cannot be transferred to the manage- 
ment or control of any aliens or their representatives, nor 
to any foreign government or representatives thereof, nor 
to any company, corporation, or association organized un- 
der the laws of any foreign government or in which any 
officer or any director is an alien or of which more than 
one-fifth of the voting capital stock is owned or controlled 
by aliens or their representatives, nor to any company, 
corporation or association which is dominated or controlled 
by alien interests, nor to any corporation unless it is agreed 
that a representative of the Secretary of Commerce may at- 
tend any meetings of its stockholders or directors. The 
acceptance of a license for a radio station shall be held to 
constitute such an agreement. The license may be re- 
voked by the Secretary of Commerce for violation of these 
provisions. 

No license shall be granted to any station, the operation 
of which is likely to unduly interfere with the operation of 
existing Government or licensed stations, nor to any station 
not open to general public correspondence, nor to a station 
which is not in the interest of the general public service, 
but the Secretary of Commerce shall grant licenses to such 
experimental stations as in his judgment may be useful in 
the development of the art and to technical and training 
school stations used for purposes of instruction and to 
AMATEUR stations not operated for financial profit, or as 
a part of a business, such licenses to be issued with such 
restrictions as in the judgment of the Secretary of Com- 
merce will prevent any interference with the operation of 
Government or commercial stations. 

A penalty of $2,000, or imprisonment for not more than 
five years, or both, is provided in the case of any person 
knowingly making untrue statements in the application 
for a license for any class of station. Every application is 
required to be signed upon oath or affirmation. 

The actual operation of every radio station for which a 
station license is required, shall be carried on by a person 
to whom an operator’s license shall have been issued. No 
person shall operate a radio station of any kind except un- 
der and in accordance with the operator’s license issued by 
the Secretary of Commerce. Operating a radio station 
without a proper operator’s license shall be punishable by 
a fine not exceeding $100 for the first offense and $200 or 
imprisonment for not more than two years for each offense 
thereafter. This section is not to apply in the case of radio 
telephone stations regularly licensed for public service. 

The provisions governing the issuing of operators’ li- 
censeg are practically the same as in the existing law. 

A penalty of $500 for the first offense and $1,000 for 
subsequent penalty are provided in the case of malicious or 
wilful interference with radio communication which any 
licensed or Government radio station is attempting to 
carry on. 

Penalties of $500 and $1,000 for the first and subse- 
quent offenses are provided for in cases where the con- 
tents or of any radio communication is divulged or pub- 
lished, by any person not authorized by the sender to de- 
liver the communication to the addressee, or where infor- 
mation contained in a radiogram is used for private benefit 
or the benefit of any one not entitled thereto; providing, 
this does not apply to the receiving, divulging, publishing 
or utilizing of the contents of any radiogram intended for 
the use of the general public or relating to ships in dis- 
tress. 

No person owning, controlling, or operating a licensed 
radio station or stations, is-permitted to form a partner- 
ship, combination or association with any person owning, 
controlling or operating submarine cables or land telephone 
or telegraph systems in such a way to limit competition to 
and from the United States, without the consent of the 
Secretary of- Commerce. 

This bill repeals the Act of August 13, 1912, entitled 
‘‘An Act to Regulate Radio Communication” insofar as the 
provisions of that Act are inconsistent with the present bill. 

(Continued on Page 34) 
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EXPERIMENTERS’ WORLD 


Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 


A Quick and Accurate Relay Key 


[ HAVE used several types of relays, 

but none of them equal the one de- 
scribed in this article. It has several 
points of advantage. First, it is quick 


cet 


Figure 3. 


and accurate in operation. It will work 
as well with a “bug” as with a small 
key. Second, it is easy to adjust and 
reassemble. Third, it can be used as 


a key in case your “bug” fails to oper- . 


ate. 
The photograph gives a good idea of 


the complete instrument; therefore not 


much explanation is necessary. Figure 


I shows a side view, giving dimensions 
of the base and position of various 
parts, while figure 2 is a top view of 
the lower base. The magnets and brass 
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Figure 2. 


plate were secured from an old 20-ohm 
sounder. I would suggest using four 
ohms if your battery is only four volts. 
_ A groove is cut in the lower base the 
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size of the brass plates and 3%-inch 
deep, as shown in figure 2. The plate 
is held to the base by means of a No. 2 
wood screw. The plate is separated 


Complete view of the relay key 


bearing so the magnets may be ad- | 
justed by screws 3 and 4. Screw No. 
I is separated from the base by a small 
piece of tin to keep the screw from — 

going into the wood. Binding posts A 
and A-1 are connected to the magnets. 
If care be taken in cutting the groove 
to get the right depth, there would be 
no need for further adjustment of the — 
magnets. The magnets may be ad- | 
justed over a %-inch space. Should 

it become necessary to move the mag- 

nets up or down more than Y%-inch, 
the top -base will have to7sme 

removed. 

The key used for the relay was an 
old Overland with 3£-inch silver con- 
tacts, which will carry 2 kw. without 
sticking. The key base is 4144 inches 


wide, 51% inches long and one inch | 
thick. 


Figure 1. Side view, 


, 


8° 


Top view of the lower base 


from the base by a shim about %-inch - 


long and 14-inch in diameter. Screw 
No. 2 goes through the shim and into 
the base. The shim acts as a pivot or 
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giving dimensions of base and position of yarious parts 


The armature of an old sounder is |) 
fastened.to the key lever by the knob, © 
the knob being used to hold the arma- |) 
ture secure and also to use for emer- |) 
gency sending. The magnets should © 
be separated from the armature at a ¥, 
distance which will work the best with- | 
out sticking. In most cases it will be | 
found to be about %-inch. The bind- | 
ing posts at the rear end are connected — 
to the transformer and power supply. | 
The binding posts in the front are con- 
nected to storage battery and “bug” or |) 
speed key. + Be) 

This relay can be made without any 
special tools and the cost will not be 
prohibitive. Another advantage is that | 
it can be put together in a short time | 
by anyone, regardless of their mechani-_ 
cal ability and, lastly, its action in- 
service is all that could be desired. — | 


g 


Ms 
. 
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Relay Key Used With a Vibroplex 


, | ae relay key about to be described 
was used successfully for eighteen 
months, with a vibroplex, on a 2 kw., 
500 cycle Fessenden transmitter, 
aboard the S. S. Parismina. It was 
constructed entirely from an old tele- 
graph key and sounder. 
In figure 1, A is the lever of a 
small telegraph key, cut at the dotted 
line and the corners rounded. A small 
hole is drilled one-half an inch above 
the center. of the hole on the end 
which has been cut as shown in dia- 


Figure 1. 


gram C. This is to hold one end of 
a small spiral spring to be described 
later. B is a brass standard which 
supports the sounder bar and arma- 
ture of a telegraph sounder, and is 
| cut at the dotted line. C shows the 
“method of mounting movable contacts 
| between standards, with sounder ar- 
“mature at the short end of a key lever. 
The armature should have a clear- 
ance of an eighth of an inch from the 
base. The proper point of the lever 
bearings should then be marked off 
and drilled, each being in the exact 
center of the brass standard and the 
‘same distance from the base end. The 
‘holes should not be drilled) entirely 
‘through the standard, but just deep 
‘enough to provide a smooth bearing 
‘for the lever trunnion points. Dis a 
'side view of C and shows the method 
of using round battery nuts to secure 
‘proper space between the lever and 
brass standards to allow movement of 
the lever and bring the armature 
nearer the pole pieces. 


valve. 


By Maurice B. O’Neill 
Second Prize $5.00 


The contacts may be made from 
silver coins—dimes being used on the 
one described. They may be soldered 
or welded to the flat head of a battery 
or machine screw one inch in length, 
taking care to have the screw head 
in the exact center so that the contacts 
will come in proper alignment when 


“finished. 


The radiators are made from wash- 
ers 34-inch in diameter and g-inch 
thick. The spacers are hexagon bat- 
tery nuts with their corners rounded. 


twine is used to insulate it from the 
stationary contact, as shown in fig- 
ure 3. 

F is a piece of brass, which may, be 
round or square, and is 3g-inch in 
diameter and 5£-inch long, drilled and 
tapped at each end to receive an 8/32- 
inch screw. It is drilled and tapped 
through its diameter to receive an 8/32 
inch screw to stop the action of the 
spring on the movable contact and to 
adjust the distance between the con- 
tacts. EF may be made from an ordi- 


Constructional details of various parts of the relay key. 


The stationary contact is made in the 
same way as the movable contact and 
will fit in the place formerly used 
for the brass sounder screw and lock- 
nut that strikes the sounder anvil. E 
is the sounder bar with the armature 
removed. The tapped holes that were 
made use of as a sounder bar are in 


_the proper place to be used for the 


relay key, and only one hole need be 
drilled and tapped in the end to secure 
it to the base. E-1 is a side view of E 
and shows where the top of the bar 
should be cut oh a bevel. This is, of 
course, optional with the builder, as 
it is only for appearance. ‘At the 
small notched portion of E-1, which 
formerly served to countersink the 
sounder armature and already 
threaded, one of the sounder adjust- 
ment screws with locknut.is used to 
adjust the tension of the spring, as 
shown jin figure 3. The spring is 
easily. made from the plunger spring 
of a bicycle, motorcycle or automobile 
‘A short length of thin fishing 


nary binding post, such as is shown 
for the magnet connections of the 
relay in figure 3 by putting a small 
rod through the place ordinarily used 
for the wire, and locking the adjust- 
ment with the thumb nut. 

G is a small base, which may be. 
made from hard rubber, fiber, etc., 254 
inches long, 114 inches wide, and 
V4-inch thick, upon which the sounder 
magnets are mounted in the following 
manner: 

The top of the pole pieces of the 
magnets are drilled and tapped to re- 
receive 8/32-inch iron screws. H is 
two pieces of iron, one inch long, half 
inch wide and a quarter of an inch 
thick, drilled to receive the 8/32-inch 
iron screws, the heads of which are 
countersunk in the small base. Before 
mounting the magnets a machine screw 
is put through the center hole in the 
small base to secure it to the wooden 
relay base. The magnets are mounted 
so that the pole pieces are close to, but 
not touching, the armature of the mov- 


24 


able contact when the contacts are 
touching evenly over their entire sur- 
face, in a true vertical position. 

I shows appearance of hexagon bat- 
tery nuts after corners have been 
rounded off to be used as spacers. 
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brass tacks under the sounder base are 
used as feet for the relay key. The 
binding posts of the sounder are used 
for the transformer connections to the 
movable and stationary contacts. Those 
taken from. the key are used for the 


Figure 2. 


gives dimensions of washers used for 
radiators. 

The base of the instrument may be 
made from mahogany or other suitable 
material, six inches ee by 4% inches 
wide, with a half-inch bevel. The small 


A Relay Key for a 1 KW Set 


"THE following is a description of a 

relay key designed to handle nor- 
mally a current of from Io to 15 
amperes and, for short periods of time, 


FIONN 


Position of parts fixed to base 


JUNE, 192T% 

+ 
4 
fixed to base. Contacts are left on 
for sake of clearness. 

Figure 3 shows side view of com- | 
plete instrument. The contacts are | 
shown slightly separated. Adjustment | 
of the contacts for wear is made by | 


Figure 3. 


relay magnet connections. The knob 
on_the telegraph key switch is mounted 
ona brass block Y%-inch by 34-inch, as 
shown at C, and provides means of 
releasing contacts, should they stick. 
Figure 2 shows position of parts 


By L. J. Froxler, Jr. 
Third Prize $3.00 


tro-magnet brings a brass plate in con- 
tact with a set of brushes connected 
in one side of the power circuit. A 
departure. from the usual practice is 
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Figure 3. Constructional details of various parts of the 


a current up to about 25 amperes. 
This key is of the closed magnetic cir- 
cuit type, with a coned plunger which 
when attracted to the core of an elec- 


suggested in substituting for the silver 
or other expensive contact points of 
comparatively small area, and conse- 
quently poor heat dissipating ability, 


Side view of the complete instrument 


moving the stationary contact, giving it | 
a turn in the threaded standard E and 
locking in position by the thumbscrew | 
which enters from the opposite side of | 
the standard and acts as a jam to hold | 
contact in its new position. 


N 


the inexpensive and easily replaceable | 
contact pieces just referred to which, 
on account. of the large surfaces ex- 7 
posed to the air, can readily dissipate | 


7G yy FOr 
thumb -SCKEW 


ESracker 


Brass 
4 Keg 


relay key 


heat, while due to the wiping action of. 
the brushes, the contact surfaces are 
kept clean. a 

Figure 1 is an assembly drawing of 


the key. The component parts of the 


magnetic circuit are shown in figures 
2 and 3. The frame and magnet sup- 
port are made of %-inch sheet iron 
and are held together by means of four 


EXPERIMENTERS’ WORLD 


a drive fit in the ;',-inch hole in the 
magnet support. Its lower end is 
threaded for an iron locknut, between 
which and the magnet support an iron 
washer is inserted. A pin of No. 14 
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Assembly diagram of the key. 
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oreer 1-07 Figure 2. Dimensions and constructional details of the magnetic circuit 
4 Regd 


flat-head iron machine screws. The 
surfaces in contact should be accu- 
rately filed and scraped to as near a 


true plane surface as possible. 


The core and plunger should be of 


soft iron, well annealed. The core is 


brass wire driven into the hole in the 
top of the core (see figure 1) acts as 
a guide for the lower end of the 
plunger, a similar function being per- 
formed by the tip of the thumb-screw 
for the upper end of the plunger. The 


CTT 


Drill and c’s’k for #G6-3Z2 
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drilling leaves a V-shaped hole, as 
shown in the section view (figure 1). 
The core is a push fit in the brass 
tube, while the plunger should just 
clear the wall of the tube. 


oles for fastening key. 
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Figure 4 shows the magnet bobbin, 
assembled and in detail. It consists 
of a %-inch brass twbe of about No. 
22 B.&S. gauge wall, over which two 
fiber flanges or washers are driven, so 
as to give an interflange length of 114 
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inches. A fine saw-slot is cut longi- 
tudinally in the tube so as to prevent 
the circulation of eddy currents which 
are induced by changes in the magnetic 


am f-cord 


eavy paper washer 
Site Be to this FIbCr 
washer WIth Vartist, 


Solnr 


Washer 
Flher 
/ Freg'd 


Figure 4. 


flux brought about by making and 
breaking the circuit of the electro- 
magnet and by variations in the field 
caused by the moving plunger. These 
currents are objectionable because they 
hinder the rapid operation of the key. 
To prevent the saw-slot from being 
bridged by the core, the portion of the 
latter in contact with the tube should 
be varnished. The tube extends 
slightly beyond the top of the iron 
frame and serves to center the base of 
the spring. One of the washers of 
the bobbin has a radial slot through 
which the lead from the inner end of 
the winding is brought out. A 2-inch 
heavy paper washer should be secured 
with shellac to this washer. Before 
beginning the winding, four layers of 
strong paraffin paper should be 
wrapped around the tube. A 12-inch 
length of lamp-cord serves as the lead 
for the inner end of the winding, and 
after passing through the slot in the 
washer this lead is wound two or three 
times about the tube in order to take 
up strain, and spliced to the inner end 
of the winding. The winding consists 
of 30 layers of No. 28 B. & S enam- 
eled copper wire, with two wrappings 


of thin paraffin paper between each . 


layer. About half a pound of wire is 
required. The outer end of the wind- 
ing is also spliced to a length of lamp- 
cord. The coil is now wrapped with 
oiled linen or other suitable material, 
over which a protective layer of cord 
is wound and varnished. The flexible 
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leads are cut to the proper length and 
soldered to the binding posts on the 
side of the iron frame. 

Details of the brushes, brush insula- 
tors and clamp plates are shown in 
figure 5. The brushes consist of 12 
strips of No. 28 (1/64-inch) W. S. 
standard gauge, springy phosphor- 
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these screws so long that they touch | 
the iron frame, as this may short-cir- — 
cuit the key. The fiber pieces are in 
turn fastened to the iron frame with — 
flat-head screws. +h 

The contact plate is shown in figure _ 
3. Two locknuts hold it in place on | 
the stem of the plunger and from the | 
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Diagram of the magnet bobbin assembled and in detail. 


bronze, 34-inch wide, bent into the 
shape shown, the contact ends being 
slightly separated- from} each ‘other. 
These strips, well cleaned, so as to 
make good electrical contact with each 
other, are clamped between two plates 
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Figure 5. Details of the brushes, insulators and clamp plates 


and secured to fiber pieces by means 
of flat-head machine screws 56-inch 


long. Care must be taken not to have | 


latter, while a conical spring holds it 
normally away from the brushes. The 
plate may be rotated about its axis so 


as to bring new portions of its surface 


into use. A thumb-screw carried by a | 
bracket regulates the travel of the — 
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plunger. The end of this thumb-screw \ 
is turned to a diameter of 3/64-inch 
for a distance of 34;-inch. . 
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Two lugs capable of taking a No. 12 


_ wire are shown for making connections 
to the power circuit, but, if desired, 


studs may be sweated in the tapped 
holes of the upper clamp plates and 
binding posts screwed in. 

A source of about 10 volts D. C. (six 


to eight dry cells) should be used to 


energize the magnet. A more snappy 


‘action may be obtained by applying 


voltages up to 15 directly to the magnet 


“winding, but above this point a suitable 
resistance should be connected in series’ 
“with the winding to prevent overheat- 


ing of the latter; the proper value of 
resistance to use being calculated on 
the assumption that the resistance of 


‘the winding is 65 ohms and the maxi- 
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mum allowable current through it, one- 
quarter ampere. 

By means of the lock-nuts and 
thumb-screw the contact place should 
be adjusted to have just sufficient 
movement to prevent arcing and permit 
well-defined making and breaking of 
the current. The separation of the 
contact surfaces need be very small. 
‘Attention is called to the fact that there 
are two breaks in series and therefore 
the total gap in the circuit is twice the 
distance between the plate and the 
brushes. The ‘brushes should be 
trimmed so that all strips break con- 
tact with the plate simultaneously, 
which may be ascertained by noting 
whether the sparking is confined to 
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one spot, which will be evidenced by 
undue burning in this spot, or is uni- 
formly distributed over the entire con- 
tact surfaces. 

In order to reduce sparking and too 
rapid wearing away of the contacts, a 
large condenser should be connected, 
either across the key or across the 
primary of the transformer. The 
proper value of capacity to use in order 
to completely eliminate sparking de- 
pends upon the constants of the circuit 
and is best found by trial. A high re- 
sistance carbon rod, such as is some- 
times used for protecting low-voltage 
circuits against high-frequency surges, 
may be substituted for the 
condenser. 


New Transcontinental Amateur Record 


SIGNALS from amateur radio sta- 

tion 2BK, employing a spark trans- 
mitter, owned and operated by Carl E. 
Trube, 6 Livingston Avenue, Yonkers, 
N. Y., have been heard at amateur 
station 6KA, owned and operated by 
F. E. Nikirk, Los Angeles, Calif. The 


overland air-line distance between the 


two points is approximately 2,500 


giles. 


The signals from 2BK station, which 
is one of the most active and best- 


| known stations of the Second District, 


: were heard by Mr. Nikirk, at Los An- 


geles, at 4:38 A. M., Eastern time, 


‘April 18. Some time previously Mr. 


Trube and Mr. Nikirk had agreed by 


mail upon a transcontinental test be- 


-teur radio 


tween their stations. They arranged to 
conduct these tests on April 14, 15, 18, 
19 and 20, the object ‘being, of course, 


' to effect transcontinental communica- 


tion ‘between the two stations. 

The signals from 6KA were heard 
by Mr. Trube on the 14th, but owing 
to heavy static this is not a certainty. 
On the days following 2BK and 6KA 
were both in communication with ama- 
teur station gOF, at Wichita, Kan., 
but the signals did not get all the way 


across the country until the morning 


of the 18th, when 6KA reported to 
2BK, by mail, that he had heard the 
signals from 2BK at 6KA so distinctly 


that there could be no doubt in the 


matter. 

This performance establishes an- 
other transcontinental record for ama- 
spark transmission on 
200 meters. So far, two Pacific Coast 
stations have been heard on the At- 


- lantic Coast, 6ZK, Sunnyvale, Calif., 


and 6BA, Los Angeles, Calif. This is, 
however, the first time since the war 
that an Atlantic Coast station has been 
heard on the Pacific Coast. Amateur 


‘station 2PM was heard in pre-war 


days by a Los Angeles station. | 
The antenna at 2BK station is a 4- 


wire, T-type, 72 feet long over all, 55 
feet high. The wires are pure stranded 
copper, spaced five feet apart. The 
station is located: in the Hudson Valley, 
and is, in fact, in a poor location. 
There are several trees nearby, and a 
large steel school building is just about 


mal range is fairly consistent. It hap- 
pened that a severe rainstorm pre- 
vailed here at the time 2BK was heard 
on the coast. A noteworthy feature of 
the antenna and ground leads is the 
fact that they are straight lines, and 
thus as short as possible. The ground 


2BK receiving set with detector and two-step audio frequency amplifier. Key 
and remote control switches at right 


half a wave-length to the east. 
Whether this acts as a reflector or not 
is not known; however, the ease with 
which signals carry to the west may 
be due to this fact. It is noticeable 
that work within 150 miles to the 
north and east by this station is prac- 
tically impossible. 

The ground system is quite exten- 
sive, consisting of water, gas and 
“sewer pipes, furnace and flues, gutters, 
leaders, about 100 feet of buried pipe 
and 30 buried medium-sized furnace 
castings. All joints soldered, of course. 
The idea has been to get as much area 
as possible enclosed by the ground 
system, and to this end four wire 
fences are used in addition. ‘Although 
wet weather improves the range of the 
station, the soil is good and the nor- 


f 


lead is composed of 17 No. 14 copper 
wires, and is 15 feet long. 

The transmitter is located in a closet, 
which is so placed as to put the appa- 
ratus in almost a straight line from 
the antenna center to the ground. The 
only bends in: either lead are where 
they enter through .the wall of the 
house. A magnetic switch is used for 
change over in preference to an anchor 
gap, as the station is, of course, re- 
mote controlled. ‘The transformer is a 
1 kw. United Wireless open core type. 
The secondary voltage is about 30,000. 
Power is supplied direct from a 1rI0- 
volt A. C. line. ‘A’ home-made oil im- 
mersed glass plate condenser: of .o14 
mfd. calculated capacity is used. The 
condenser has ;';-inch glass dielectrics, 
which are somewhat assisted by a 
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date. 


many as are practical. 


judged by the Editors of THE 
the idea present 
cription. Literar, 
into soaps fa 
open to every y; : : 
AGE will award the following prizes: 


paper wrapping, soaked in oil, around 
each metal plate. Twenty-four dielec- 
trics, effective area 108 square inches 
each, are used. The gap is a home- 
made affair, consisting of eight studs 
(1% inches wide by- #g-inch thick, 
brass), so mounted as to have a total 
diameter of 12 inches, mounted on a 
1/6 H. P. synchronous motor (1,800 
r. p. m.). The gap is not enclosed in 
an individual case.. The oscillation 
transformer is unusual. The primary 
is a fraction over one turn, secondary 
5% turns; neither has any dead end. 
The primary is so made as to give an 
effective conducting surface 24 inches 
wide. The surfaces are so arranged 


Prize Contest Announcement 


The subject for the new prize contest of our year-round series is: 


Radio Frequency Amplifiers 
Closing date, July I, 1921 


Contestants are requested to submit articles at the earliest practical 


Prize Winning Articles Will Appear in the September Issue. 


Many amateur operators are successfully employmg radio frequency 
amplifiers in their receiving circuits at this time, and there are some 
who would like to try this type of amplifier, but fear they have not quite 
enough “dope” to go ahead. This is a chance for the more advanced 
experimenters to help the amateurs and “cash-in” on our prize money. 


Amplifiers should contain at least two stages but may consist of as 


NTEST NDITIONS—Manuscripts on th p d 
ae Eee Shee: WIRELESS AGE from the viewpoint of the ingeniousness of 
ed, it’s practicability and general utility, originalityr and clearness in des- 

ability is not needed, but neatness in manuscript and drawing is taken 
inished drawings are, not, 
The closing date is given in the above announcement. 
First Prize, $10.00; Second Prize, $5.00; 
Prize, $3.00, in addition to the regular space rates paid for technical articles 


All manuscripts should be addressed to the Contest Editor of THe Wrretess AcE 
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required, 


that they cannot touch, thus reducing 
high frequency resistance to a. mini- 


Rotary 


gap and oscillation transformer 


‘mum. The secondary is also of copper, 
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114-inch wide strip being used. Each | 
of these coils is about 12 inches in | 
diameter outside; 44% inches is the © 
usual clear space between primary and | 
secondary; during the tests, 4%-inch ~ 
was used; looser coupling ‘has not © 
been found advantageous. . 

The receiver is another bit of home- — 
made apparatus. The variometers, in 
particular, are the same ones used at 
this station before the war. In brief, 
the receiver is a straight variometer 
regenerative and two stage audio fre- 
quency amplifier. Signals have been 
received on it from 5ZA, Roswell, 
New Mexico. The wave-length range 
is 180-310 meters only. a 

The antenna current of the station | 
averages about four amperes on a | 
Weston thermo-couple radio frequency 
ammeter. However, this figure varies 
from 3.5 to 4.6 amperes, depending on 
gap adjustment and power -character- | 
istics, 

The station has done consistent 
work during the latter part of this 
season, having worked into five states 
beyond the Mississippi and having been 
reported in three more. This station 
has worked 340 miles without difficulty 
with broad sunlight at each end, and 
been copied solidly at 360 miles on a 
galena detector and loose coupler. 

Total number of states and prov- | 
inces where 2BK has been heard is 33. — 
All this transmission has taken place | 
on a wave-length ‘between 200 and 205 
meters. 


A full description of 6K:A station is | 
not available but the signals were 
heard on a regenreative receiving set. 
Mr. Trube is a junior at the Stevens 
Institute of Technology. Although 
he is only at this time twenty years | 
old he has had an amateur radio sta- 
tion for the last seven years. 


Trans-Atlantic Amateur Tests F ail | 


HE Trans-Atlantic Amateur trans- 
mitting tests, which took place on 
February 1, 3 and 5, and in which | 
twenty-five American amateur trans- | 
mitting stations took part, failed as no 
signal which could be definitely identi- _ 
fied as having been transmitted in this | 
country was heard by the receiving -| 
stations in England. ji 
The receiving stations, all of which | 
used radio-frequency amplification, | 
were interfered with considerably by | 
harmonics from high power stations — 
on long wave lengths and by some of | 
the receiving stations which used self- _ 
heterodyned receivers, contrary to the 
conditions of their licenses and the © 
rules of the contest. These self- — 
heterodyned receiving sets radiated — 
enough energy to seriously interfere — 
with other stations in their vicinity and _ 
were no doubt responsible to a com- — 
siderable degree for the failure of the — 
tests. ae 


JUNE, 1921 


EXPERIMENTERS’ WORLD 


The Monthly Service Bulletin of the 


National Amateur Wireless Association 


Guglielmo Marconi 
President 


J. Andrew White 
Acting President 


H. L. Welker 
Secretary 
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Long-Wave Station Broadcasts— 
Useful Data for Amateurs 


1 aes following table of long-wave 
stations, which _ periodically 
broadcast press, weather reports, and 
other information, compiled by Mr. 


eee > burt, or Gatatonk, N.:-Y¥:. :1s 


published for the information of 


~ amateurs interested in long-wave re- 


ception. All transmitting times have 


been reduced, to 75th meridian time, 
for general convenience. The list 
is as correct as far as recent data is 
obtainable. _In the table “S” and 
“U” refer to spark and undamped 
respectively. “P” is for press, “W” 
for weather reports, and “T” for 
time signals. 

Desiring to try for NPM, for in- 
stance, the amateur can feel around 
at what he judges to be 11,200 meters 
at 7.00 P. M. with the certainty that 
NPM is sending and can recognize 
time signals even if regular signals 


are too weak to read. This offers a 


means of comparison between differ- 
ent hook-ups of the receiving set or 
amplifier. 

In view of recent excellent accom- 
plishments in receiving at 200 me- 
ters, it would seem that it might be 
possible to pick up the smaller for- 
eign shore stations which work on 
more favorable wave lengths and 
use several times the power of the 
amateur. This would seem to offer 
an interesting field of investigation 
to amateurs interested in long-wave, 
or long distance, receiving. 

The schedule of long wave sta- 
tions foliows: 


12:00 Midnight Pt. Isabel 2350 S W 
2:30 A. M. BZM 1500 S P 
3:00 ss yN 5000 U P 
3:00 st NAH 1500 8 P 
3:00 e NEG 4000 U P 
3:00 es NBA 2400 S P 
3 259 - 

4:04 iG YN 15000 U 'T 
4 :30 6 MPD 2700 S W 
4:45 oe ‘L 2500 S WT 
5:00 sf NPL 9800 U P 


A. “DX SIGNALS!” 


are getting weaker and, hence, 
E more difficult to copy, now that 
the hot summer months are coming on. 
“Step ’em up” with an ACH Amplifier Unit 
and your problem of how to maintain 
reliable communication is solved. 


ACE 2-stage Amplifier, as illustrated, com- 
pletely mounted on a Formica panel and 
enclosed in a solid mahogany cabinet with 
hinged top. Equipped with an _ anti- 
capacity switch for shifting the phones 
from detector to one stage or two stages, 


or vice versa. An instrument $40 00 
e 


of sterling quality. Price 
construction and 


$20.00 


y If your dealer cannot sup- 
Amateurs! ply you, forward your 
order by mail and it will receive our 
prompt attention. ° 


ACE i1-stage Amplifier, 
quality similar to the ACH 
2-stage Amplifier. Price 


We manufacture a line of 
Dealers equipment which is_ far 
above the average quality but selling at 
a price within the reach of all. We know. 
you will be interested. 


Send 8c stamps for catalog 


THE PRECISION EQUIPMENT CO. 


Mfrs. & Distrs. of Radio Equipment 


Dept. C 2487-2439 Gilbert Ave., 


CINCINNATI, OHIO 


“YOU MAY PAY MORE, BUT YOU CAN’T BUY BETTER” 
MEMBER A. R. R. L. RADIO CALL “8XB” 


Address 
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EMBERS of this assoriation are se- 

curing service and saving by purchas- 
ing all their Radio needs collectively. 
You can also secure saving and service. 
Stamp brings full details or order from 
this advertisement and you will partici- 
pate in our profits. 


RADIOTRON TUBES 


UV-200 Gas content Detector ...$5. 
DVA2OUeAm pliner eek ey 
UV-202 5 Watt Transmitter ... . $8.00 


AMPLIFYING TRANSFORMERS 


IN GPP OStS Mee ep es crane abet sg 5.00 
Clapp-Hastham QO Amplifier Coil 
UnMONNnCed Ramee. ota cls are $4.50 
Clapp-Eastham QO Amplifier Coil 
Mountedsan. ate ates Pea here eae 6:50 
Radio ‘Corporation UV-712 inter- 
tubes Prangflormer> 0. S.o. ol ¢.es 7.00 


J latest development of the 
Radio Engineers’ of the General 
Hlectric Co.; designed especially for 
use with the UV-200 and UV-201 
Tubes, and is endorsed by the fore- 
most radio experts as the most ef- 
ficient ere mees of its kind.) 


Federal 226 W Transformer wae Se O 
TELEPHONE RECEIVERS 
Brandes® “Superiot. 2s ce. .o. 8.00 
Brandes “Transatlantic” .,.... AS 
Brandes “Navy yess stasis oe $14.00 


equipped with the New Navy Head- 
4 eee. 
“Murdock” No. 55 2000 ohms . .$ 4.50 
;Murdock”’ No. 55 3000 ohms ..$ 5.50 
“Murdock” No. 56 2000 ohms ..$ 5.00 
Murdock” No. 56 3000 ohms --$ 6.00 
Baldwin Mica Diaphragm Type 

CS SS 25s eee Reet iabeben ys’ $16.50 
Baldwin Mica Diaphragm Type 

ST Gata be ace ate ay eee. $20.00 
Baldwin Mica Diaphragm Type 

A Be Ee Pe 5 ae (2 gh eet $21.00 

MATERIAL FOR SHORT WAVE 

REGENERATIVE SET. 

Clapp-Eastham Variocoupler . .$7.50 
Clapp-Hastham Variometer ..... 38.50 
aeede Nightingale Variometer . $4.50 
J. J. Nightingale Variocoupler » . $5.00 


ment 
Radio. 


Mutual Purchasers Association 
2-4 Stone Street, New York 


GAZINE’ DEVOTED 
TO AMATEUR WIRELESS & 
‘Offi LO; Radio Relay League 


ds 
W. Transmission, . 


8 
ARRL. News : B 
ok Old Man: : é& and i = 
soe es re 

a 
73 


American Radio Relay League, 

Hartford, Conn. 
Enclosed find $1; pleaseenter my trial subscrip= 

tion to QST for 7 months. 


Name 


’ 
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EQUIPMENT 


Thousands of dollars 


have been spent by radio amateurs and experi- 
menters for inferior apparatus. There was a 
time when they could get nothing else. 


To-day. it is different. The up-to-date ex- 
perimenter isno longer content with his 
former limitations. With the development of 
the high grade equipment now available he 
demands apparatus built according to real 
professional standards. 


In this development the COLIN B. KEN- 
NEDY COMPANY has been a leader. From 
its very beginning its policy has been to manu- 


Given FREE with $5 Order 
LIP out this coupon, indicate 
choice of Amrad _ articles 

amounting to $5 or over, send 
with remittance to nearest Am- 
rad dealer as listed in March 
Wireless Age and receive your 
order by return mail with free 
Knob and Dial included. 


Se ee ee er OOUPONS take | lana 5 3 : 
.. Panel Rheostat 2.2... $175.0. facture apparatus which is “built to a stand- 
Se eabe’ WBaiSs so che tat ten pte ka) at EO Where as ° ” 
Peer es tT Stand <..<.7siims PAIS oe 
: ‘Adjustable Resisiance, oo Bee Ao ard, not to a price. 
....Cabinet an anel 5x5. ... 3.20..05.. 
“co iGabinet only 10xbs6 Bi 335. “i - Ask your dealer for a demonstration of Ken- 
:1.cRermiea Panel, 0x5 907 1:0.27. nedy Receiving Equipment. Give ita thorough 
-..- -Hormica tianel, x KE OU w lar eare 
-r::Pamel Bracket yo... AS. | examination in comparison with the best of - 
1 Rho Sores 100000 ee other makes on the market. Form your own 
Fie tA only. SEO? heres AB... ere . ph, a > : 
apie eer Os pe opinion of its design, workmanshi z 
SR oatiee, 3 es iio y . > Sie ansh Pp and BE 
-+-Panel Switch .....0.... 0 BB... formance. Our unreserved guarantee on every 
as Doe | gmediniy isos item bearing the Kennedy trade-mark is your 
(enob & Dial, 180° or 96° WRI) final protection.’ 
NAS care ae eat vei Score aa dé If your dealer has not yet put in a stock, send direct for our 
SPEC es mleas ee deere ete ore yo ena enn sletete e es : * 
catalog and price list. 
CLLY Doceterasi ol <akehoren en anens Statey, ss: een ee 


This Offer Void After July 1, 1921 


ducanReooapRetaconeenn | | SHE GOLIN: 8B. KENNEDY.Gan 


201 College Avenue INCORPORATED 


Medford Hillside, Mass. RIALTO BUILDING ‘ SAN FRANCISCO 


“ EVERYTHING IN RADIO” | CONSOLIDATED RADIO CALL 
WESTERN RADIO ELECTRIC COMPANY Tid ‘edi 
Send for Our March 


STOCK BULLETIN AND PRICE LIST ) Sie a ek INC. 


£50 South Flower Street - — Los Angeles, Cal. 326 Broadway - - - N. Y¥. City 


Bunnell Instruments Always Satisfy 


Our Jove Detectors Simplest and Best 
eware of Infringing Imitations 
Sample mailed for $2. 00 Tested and Guaranteed Galena 25 cents 
Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 
Distributors of Standard Electric Novelty Company Type B “Cyclone” Audion’ , 
Batteries. Also DeForest, and all other makes of High Class Wireless atggeier 
Send stamp for our No. 42-W Catalog: 


hegan Patent 


J. H. BUNNELL & CO. - - - - 32 Park Place, New York City, N. 
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Look at’er Now ! Sg 


“The Promised Land” 


CREATOR OF | | 
OPPORTUNITY | hy 
FOR YOU i 


Remember the photo in last month’s advertisement? Dull- ‘ : ; 
looking concrete blocks and drab piles of dirt... Today— 
already—the first of the giant steel towers are rising high : Sead 
into the air. The new four-continent station is rapidly 
becoming a fact. 


“The Promised Land” is the name professional operators : a 
have given to the New York Radio Central Station, on Long : 
Island. When completed, this station will be the largest and 
most powerful radio station in the world. 


NAA 


It will be equipped to work simultaneously with five other 
nations in widely separated and distant parts of the world, 
and will be ce eae eta in the field of international 
communication. 


Enrollments are coming in by every mail. Why aren’t you. 
one of the wideawake wireless men who have seen the new 
and greater opportunity opened to them by the Home Study 
Course, which is specially designed to land them one of the 
enviable jobs at the world’s greatest radio station? NOW— 
not some later day—is the time to act! 


AAALAC 


i 
i 


Photo taken April 29th 


A large number of trained men will be required 
for its operation and maintenance. 

A position at this station is the height of every 
operator’s ambition, for it means unlimited opportuni- 
ty to succeed and progress to higher, more responsible 
and better paying positions in the radio industry. 
So far as opportunity goes the successful future of 
these men is assured. 

How about you? 

Right now, today, radio offers you big opportuni- 
ties—if you are properly trained. Radio com- 
panies need trained executives, engineers, drafts- 
men, operators and mechanics. Hundreds of po- 
sitions in the ever-broadening field—from ship 
operator to general manager—are open to you, if 
you have the required training. 

The Radio Institute of America will give you 
this training, as it has to thousands of others. 
If you cannot come to the Institute, the instruc- 
tion will come to you—to your home. 

This new home course of radio training, which 


has been developed for the benefit of those who 
cannot attend the Institute personally, is the same 
course used at the Institute. It includes every- 
thing from basic principles of electricity and 
Magnetism, to actual operation of commercial 
radio equipment. It also includes the same text- 
books used in the Institute classes, as well as a 
buzzer set of greatly improved design, with a vari- 
able automatic transmitter, for code practice. 


The graduates of the Radio Institute of America 
enjoy a great and exclusive advantage in the close 
connection existing between the institute and the 
Radio Corporation of America, world’s largest 
radio manufacturing and commercial radio com- 
pany. 


Prominent executives in the radio field are former 
students of the Institute. The Radio Corporation 
employs thousands of men, in its executive 
departments, on ships and at shore stations and 
in factories and laboratories. A large percentage 
of these men are graduates of the Institute. 


The Radio Institute of America has been an established and successful institution for over fifteen years. 
The year round average attendance in its classrooms is now 298 students per month. It has trained over 6,000 
men, 95% of whom have successfully engaged in this new branch of science and industry. 


: You, too, can be successful in this new field if you properly train yourself by means of the Home 
Study Course of the Institute. Radio offers an unlimited opportunity for future advancement—why not take ad- 
vantage of it. 


Write for our booklet and further detailk—Now. 


HOME STUDY DIVISION 


Radio Institute of America 


(formerly Marconi Institute) 


326 Broadway, New York 


— 
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Type R.A. 
Short-Wave 


Tuner 
SPECIFICATIONS 
Panel—Micarta, finished 
in black matte. .Cabin- 
et—Natural mahogany, 
varnished and polished. 
Dials—Polished _ black 
micarta with beveled 
edges, markings filled 
in white. Knobs— 
varnished .cambrie tubing, brought out 
to dial switch in rear of panel. Ter- 
minals—brought out in rear, moulded 


moulded black compo- 

sition, polished. _Condensers—Rotary- 
plate type, air di-electric. Stationary 
plates are soldered to three supports. 
Coils—Single layer wound on micarta 
tubes movable part of variometer con- 
nected to stationary coil through phos- 
phor bronze ‘‘pig tail.” Tickler coil— 
wound on-same tube as stationary coil 
of variometer. Taps—insulated with 
insulated ‘posts. Fittings — exposed 
metal parts on front of panel are 
brass, nickeled. Screws holding panel to 
box are nickeled. All other screws are 
black finished. Interior metal parts are 
given a satin-nickel finish. Wiring dia- 
gram and complete instructions for in- 
stalling and operating are furnished 
with each tuner. Range 180 to 700 
meters. 


A stamp will bring the new Westing- 
house Folder No. 4446—“Radio in a 
New Role”—a most interesting booklet 
about Westinghouse radio equipment. 


S8 Broad St., Boston, 9, Mass. 


over the amateur and normal ship wave length ranges. 
have been severely tested in the A. 
clusively the manufacturer’s claims—exceptional sharpness, sim- 
plicity in design and operation and high efficiency. 


PRICES 
Type RA, Style 307189 Short- 
wave Regenerative 'Tuner 


~ $65.00 
Type DA, Style 307190 Detec- 
tor-Amplifier— 


| of vacuum tubes. 


ATLANTIC RADIO CO., Inc. 


THE WIRELESS AGE 


WESTINGHOUSE "*20utemenr 


The high grade Westinghouse regenerative tuner and tube detector 
amplifier embody the latest ideas of two of the foremost radio en- 
gineers, Edwin H. Armstrong and Frank Conrad. This apparatus 
provides a most efficient set for Telegraph and Telephone reception 


Both units 
R. Co. laboratory proving con- 


Type DA 
Detector- 
Amplifier 


SPECIFICATIONS 


$65.00 etor-Amplifier 

srype RO, Style 307215 Short- | Tr a 
wave Tuner, Detector and erystal detector when a 
Two Stage Amplifier Com- | more sensitive receiving 
bined in One Cabinet. equipment is desired. It 
$125.00 provides for a tube de- 

(Order by style number) tector and two stages of 
ee SUGMeeeoguency -ampli- 


fication, j 

The vacuum tubes require two batteries 
for their operation, one being a six volt 
storage battery for heating the filaments, 
known as the “A” Battery and the 
other a dry battery of about 40 volts 
known as the ‘‘B’”’ battery. 

Panel—Micarta finished in matte black. 
An opening protected by a metal gauze 1s 
provided for ventilation and to give a 
visual indication of the tubes in opera- 
tion. Cabinet—natural mahogany, var- 
nished and polished, door provided in 
top for ready inspection and replacement 
Knobs, moulded black 
composition. Rheostats—continuously- 
variable types with open circuit position. 
Polished nickel pointers. Vacuum tube 
sockets—metal on micarta base with tan- 
gential contacts. Shock proof mounting 
Terminals, brought out in rear. Moulded 
insulating posts. Amplifying transform- 
ers—closed core type. Designed for 
maximum efficiency with standard 
vacuum, tubes. Wiring—covered with 
varnished cambrie tubing. All wiring 
neatly done. All connections soldered. 
Shielding—Instrument completely shield- 
ed. Wiring diagram and complete in- 
structions accompany each instrument. 


Branch: 15 Temple St., Portland, Maine 


WIRELESS TELEGRAPHY 


[ A High-grade School where Radiotelegraphy is taught in all 
its branches, beginning with the Code, and going straight through. ‘Theory taught by 
Lectures, blackboard, and practical demonstrations of Apparatus, both during the course 


We spare no pains to make Our Students first-grade Commercial Operators, and give special 
attention to backward students. Location very central. -Convenient to both railroads, and 


all trolley lines. 


We also carry a full line of all standard makes of Wireless Apparatus. 


Call, ‘phone or write for particulars, 


CHAMBERS INSTITUTE 


2046 Arch Street - - 


of WIRELESS 


CHAMBERS INSTITUTE. 
of construction and when completed. A large Wireless Station, (8X:C) with Motor-generator 
Set complete. 


Parts a specialty. 


TELEGRAPHY 


- Philadelphia, Pa. 


Murdock, DeForest, 


CUNNINGHAM AND RADIOTRON 


( Moorhead, Remler, 
Baldwin, Burgess, and Apparatus of Miany Other Makes. 
Send for Our Special Tube and Combination Offers. 


Whitall Electric Company 
WESTERLY, R. I. 
Call letters 1 IAP 


TUBES 


DETECTORS ~~ - : = - $5.00 ’ 
AMPLIFIERS 3 2 - $6.50 , 
5 WATT POWER TUBES" - 4 - $8.00 

We Stock a Complete Line of Acme, Clapp-Eastham, 


Grebe, Amrad, 
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6:00) at FL 2500 § P 
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8:00 “ BZM 1500 S W 
3 130; tg NBR 1700 S W 
10.00 4 FL 2500 S P 
16:00 ae NAJ 1512 8 T 
10:45. UA 11000 U P 
12:00 Noon NAA 2650 § @ 
12:00" # NSS 17000 U 
12 -00"as NAR 1500 § 1 W 
12:00. 9 NAT 1000S T 
1:00 P.M. NBA 7000 U-S T 
1200 4S NAX 1500 S T 
23409 POZ 3600 S W 
Bs00' ae VCD 600 S W 
3:00 . NPG 4800 U 'T ¢ 
3:00 NPL 9800 U 'T 
£220) = ¢ MPD 2700 § T 
6:30 “ PL 2500'S WT 
F200) 4 POZ 3600 S T 
72007 see NPM 11200 U T 
p Rr e BZR 1600 S W 
phe Ve othe XDA 5300 S T 
8:00 BZM 1500 S W 
S80Sn se NBR 1700 § W 
900 15-4 NAH 1500 S P 
10:00 NSS - 17000 U TP 
10:00. NAA 2650 S TWH 
10:00“ NBA 1500 § P 

XDA 5300 8 P 


More Trans-Oceanic Work 


HUGH Robinson, of Keyport, N. 
J., who, with his son Harold, 
owns and operates amateur radio - 
station ZOR, has received another 
letter from Scotland, this time from 
James M. Miller, of Aberdeen, Scot- | 
land, stating that conversation and 
music from 2QR station have again 
been heard there. This is the second 
time that music and conversation 
from the Robinson station has been 
reported from Scotland. The previ- 
ous report, made by George W. G. 
Benzie, of Aberdeenshire, Scotland, 
stated that conversation and music 
from ZOR station had been heard 
there on October 6, of last year. 

In the letter recently received 
from Mr. Miller, he states that he 
picked up 2OR station on the night 
of November 18, between 7.10 and 
7.20 p.m., Greenwich mean time, and 
also on November 19, 6.15 p. m. to 
6:54 ptm Gas 5 | 

Mr. Miller reports having heard 


the following on November 18: 
Gramophone Records: (Duet) -‘‘The Moon — 
hath raised her Lamp above.” (Band) “HI 
Capitan March.” (Song) “Smile Awhile.” The 
Transmitting station then spoke as follows: 
“Hallo! Hallo! Hallo! I hope you have heard 
me all right. I went on to a thousand metre 
wave length today, but will go back tomorrow 
and ‘Saturday onto two hundred metres. Good- 
by, _Good-bye-ee. 2QR, 2QR, 2QR; Harold 
Robinson, New Jersey, Harold Robinson, New 
J ees eae eee oe Jersey. , ; 
icked up a ol 652 p. m. G. Mia 
Friday, 19th Nov., 1920: 2 : 
Gramophone Solo, ‘“‘The Siaftest of the Fam- 
ily” ; song, ‘‘Eicho.” “Hallo!” (3 times). I find 
I’m not radiating so well on this wave length ~ 
(200 metres) ; I guess I’ll go onto 600 metres. 
The atmospherics are bad tonight. I’ll change 
in 4 minutes. Hallo! (3 times). Wait! (3 
times). Hallo! (4 times). Mr. (mame missed). 
Pll now give you the famous song that was 
heard in Scotland “Roaming in the Gloaming.” 
Song, “Roaming in the Gloaming.” Band Se- 
lection, ‘‘Gonéoliers.’’ | 
This brings the transmission for today to an 
end. I may not transmit tomorrow, but if I 
do I go to the 600 metre set as the 200 set is 
not working quite so well and I guess you 
never know how far vou ™9v ‘be hheard. ° Good- 
bye. 2QR (3 times.) Robinson, New Jersey 
(3 times). ans 
Mr. Robinson states that his sta- 
tion has been heard at Fargo, N. D., 
1,650 miles, which is the greatest 
overland distance over which his sta- 
tion has so far been reported. Music 
and conversation have also been re- 


ported from the following points, all 
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Four points of superiority in Eveready B No. 766 


EXPERIMENTERS’ WORLD 


No. 766 Eveready Wireless Station Battery. 
Standardized for use in U.S. Navy 


No. 763 Eveready 
Wireless Battery. Standardized 
for use in U. S. Signal Corps 


Aviation Section 


Airplane 


Wireless Receiving Battery 


Long Life 
—due to high quality of 
materials and refinement of 
process 


Perfect Insulation . 


—due to each cell being 
coated with paraffin and to 
separation of cells with 
waterproof cardboard 


Noiseless Operation 
—due to efficient depolari- 
zation, thorough connection, 
and prevention of corrosive 
puncture and leaks 


High Voltage Maintenance 
—due to right proportion- 
ing of high grade ingre- 


dients and to insulation 


u o 
ye 
et 
Cert 


Every Wireless Operator Has Use 
for an Eveready Flashlight _ 


YOU have always wanted a 


better dry battery with lasting 
power; silent as a desert;. stable as 
a rock. Read over those four 
points that make Eveready B No. 
766 the ideal Battery for your 
receiving set. | 
Then go to your dealer, get an 
Eveready, hitch it up, and enjoy 
the marked increase in the effect- 
tiveness of your equipment. 


AMERICAN EVEREADY WORKS. 
of National Carbon Company, Inc. 
226 Thompson Avenue, Long Island City, New York 


San Francisco 


Atlanta 


Chicago 


EWIEINCA 


VACUUM TUBE BATTERIES 
FLASHLIGHTS AND BATTERIES 
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of them considerably over 500 airline | 
TEL miles distant from 2QR: Ashland, | 
BAVK BAY O., Dover, O., Mokane, Mo., York, Sa 
5 q 6 4 Neb., St. Louis, Mo., Rockville, Ind., 


T Canton, Ill., Boone, la., Kitchener, 
Ont., and Houma, La. 


The radio set used for this trans- 
A mission is the same one described in 
a previous issue of THE WIRELESS 
'y/ me BATY Acre. It employs four 5 watt trans- 


mitting tubes. The antenna current 
is normally 1 to 1% amperes. The 
antenna is 65 feet long. 

Mr. Robinson states that the con- 


899 BOYLSTON ST. 
BOSTON, MASS. 


versation reported as being heard on 

WIRELESS. November 18 and 19 by Mr. Miller 

i checks with the log kept at 2OR 

Learn Wireless at the Oldest, Largest and Best station, snd that it ic) een 
Equipped radio school in New England. correct record. The conversation 


Successful graduates of the EASTERN RADIO was purposely of an irregular nature 


and Mr. Robinson states that the 


INSTITUTE are found in responsible radio po- report made by Mr. Miller includes 
sitions all over the world! Why not be one? these irregularities, and that it 
7 ; should therefore be conclusive proo 
Our illustrated prospectus is free. Send for one. cit woite, end. rntisica tte 
F. D. PITTS, Director. from 2QR station have been actually 


heard in Scotland, a distance of 3500 
miles from the point of transmission. 
— 


VARIABIE— ACE “B” BATTERIES— PLAIN _ Contact roi Bove BD 
: —_— Wst the Best This bill defines the term radio com- 


munication and allied terms in prac- 

Cm,” ® tically the same manner as H. R. 4132. 
Ace B Batteries ' It provides that a license shall not be 
required for the transmission or ex- 

ae change of radiograms or signals by or 


Dealer on behalf of the Government of the | 
eaters United States, but every Government 
66 9 radio station shall be subject to the | 
BATTERY Sell the Best regulations of. the Secretary of Com- | 
with our Special merce so far.as concerns wave lengths | 
and other matters affecting interference, | 
Inducements and any Government station while open 
Write for Catalog No. 15 to general public service, commercial or 
: : press service, shall so far as the Secre- | 
1 6250 eins gi oe 356 hens Be 400 ai. 31.50 tary of Commerce shall specify, be sub- 
623 Variable 214 x2x 33% 221, 400, 1 1.75 ject to the regulations applying to radio 
os ete ve . x _ x or rob: Epes . te stations licensed for similar service. 
ze ariable PS 2% J . A person within the jurisdiction of 
aoe ~ ee ae rine ace ae seen io ge the United States shall not use or oper- 
ACE “B” BATTERIES are made according to government specifications, and ate any apparatus for the reception, with 
are especially adapted for Plate Circuit, Detector and Amplifying Tubes. ere to Sener deter the Ce 
Guaranteed not to Depreciate more than 10% in one ae or, Sree than aiatecee calls, 
year when not in use. Absolutely Moisture proof. from any foreign ship except under or 
ACE BATTERY MFG CORP in accordance with a license in that be- 
° e half granted by the Secretary of Com- 
44 COURT STREET Phone Main 8379 BROOKLYN, NEW YORK merce. 


The Secretary of Commerce may grant 
licenses to other receiving stations when 
any public purpose will be _ served 
thereby. 

The Amateur is not mentioned specif- 

LISTEN AND LEARN— ically by name, but in one section it is 
provided: i | 

ee Secretary of Commerce is au- 
thorized to grant licenses to radio sta- — 

THE CONTINENTAL CODE , tions to use any amount of power or 
wave lengths when these are actually 
M ARCONI-VICTOR RECORDS engaged in conducting experiments for — 
5 the development of the science of radio © | 
communication or the apparatus per- | 


6 DOUBLE FACED RECORDS. 12 LESSONS. taining thereto, with such restrictions 

as will insure the least interference. a 

EVERYTHING FROM ALPHABET TO CODE WORDS. All licenses are to be in such form as_ | 
ACTUAL RECEIVING. the Secretary of Commerce shall deter- 


| 
| 
| 
mine and shall be issued only to citizens — | 
WIRELESS PRESS, Inc. $@.00 Corporated. under “the iawe gemma 
520 BROADWAY, NEW YORK “as Stine Becoacr of Commas aaa 


<3 


thorized to classify stations and opera- | 
tors, assign wave lengths, limit the pow- 
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All your friends want to hear that radiophone music—but so | 
many phones cannot be put in one circuit. 


THE RADIO MAGNAVOX 


will solve your problem and allow everybody to listen in. With suitable 
amplifers the signals and music can be heard by all. Remember that full 
field current need not be used except for the very weakest signals, or 
when extreme volume is necessary. 


Price $45.00 


If you are building a radiophone or have one it will pay you to investi- 
gate Magnavox transmitter microphones. 


THE MAGNAVOX COMPANY 


Oakland, Cal. 


LEARN WIRELESS At Home 


The Demand for Good Wireless Operators far Exceeds the Supply 


The N. Y. Wireless Institute will make you an operator—AT HOMH—in your spare time—dquickly, easily and thoroughly. No previous 
training or experience required. Our Home Study Course was prepared by L. R. Krumm, formerly Chief Radio Inspector, Bureau of 
Navigation, New York. Our experts are able ito impart their practical and technical knowledge to YOU in an easy to understand way— 
will direct your entire course. The graded lessons mailed to you will prove so fascinating that you will be eager for the next one. The 
instruments furnished free, will make it as easy to learn the Code as it was to learn to talk. AJUl you will have to do, is to listen. 


rm | G S A L AR | ES Wireless | dk excellent salaries Travel the World Over 

: ) ranging from ito $2 a month and it is ir a e visi 1 part: 
only a stepping stone to better positions. There is practically no limit to your earn- Salen Ee ay ee Oe o ine 
ing power. Men who but yesterday were Wireless Operators are now holding positions 


Jee eee : ; B a t ime. ‘Do y pr Pas y position with- 
as Radio Engineers, Radio Inspectors, Radio Salesmen at salaries up to $5000 a year. oe ie RG aE ae ae amas ee ‘the 
numerous land stations or with the Commercial 


Wireless or with the Steamship Companies. 
ns ri men S FREE Post-Graduate Course 


A one month’s Post-Graduate Course, if you so desire, at one of the 
largest Wireless Schools in N. Y. City: New York—the Wonder 


A N D he EXT City—the largest port in the World and the Headquarters of every 
: leading Wireless and Steamship Company. 


O K Ss A small pay- 
f \ P ment down 
will enroll 
you. We will make the payments so easy that anyone ambitious to 
enter the fastest growing profession—Wireless—may do so. 
Send for FREE Booklet 
Without obligating you in any way, send for our booklet “How to 
become an Expert Wireless Operator’—it is free.’ Mail the coupon 
attached, or postal or letter—but do it to-day. 


NEW YORK WIRELESS INSTITUTE 


Dept. 260, 258 Broadway New York City 
This wonderful set for learning the code furnished free with our course. : [4a RO eae ea 
We furnish free to all students, during the course, the wonderful receiving and sending = 7 = 5 = 
set exactly as produced in the illustration. This set is not loaned but given to all . NEW YORK WIRELESS INSTITUTE, 
Peente eee span an . : I Dept. 260, 258 Broadway, N. Y. City. 
‘he Transmitter.shown is the celebrated Omnigraph used by several Departments of aes : = 
the U. S. Government and by the leading Universities, Colleges, Technical and Tele- I age Wiese py peek on 
graph Schools throughout the U. 'S. and Canada. Start the Ommnigraph, Place the I rear er fall eeriuiaee ere ny So Or; 
phone to your ear and this remarkable invention will send you Wireless Messages, the  doclen roites crs Be Tnatran Sead SORTSEs 
same as though you were receiving them through the air, from a Wireless Station 1 including your Free Instrument Offer. 
hundreds of miles away. [ne i 
When you apply for youn license, the U. S. Government will test you with the Pet ecagy  Rm P RPE ai ai os ae ae 
Omnigraph—the same model Omnigraph as we furnish to our students. Ask any U. 8. Address 
Radio Inspector-to verify this. : | y. SS Seater hrc clete.s c SIS PPA on ae F 
[oe City or Dowie teens: Staleyenens ws « 
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THE WIRELESS AGE 


HOT WIRE 


AMMETERS 


We have on hand a large stock of Roller-Smith Type TAW Hot Wire 
Ammeters, with ranges of 0-1, 0-2.5, 0-5 amperes. 


We are offering these at the remarkably low price of $6.50 each, 


postpaid. 


Send 10c in stamps for our catalogue. 


The Radio Electric Company 


3807 Fifth Ave., W. 


Pittsburgh, Penna. 


WIRELESS OPERATORS, 
CAR OWNERS, STORAGE 


10c CHARGES YOUR BATTERY 


SERVICE STATION CHARGING 
SERVICE AT ANY LAMP SOCKET 

Other F-F Battery Boosters. charge_bat- 
teries from HParm Lighting Plants, Direct 
Current Circuits and direct Current Gener- 
ators. If not ready to order now, write today 


— ce Descriptive BOOSTER Bulletin 
No. : 

BATTERY CHARGING STATIONS and 
GARAGES Use Our Large F-F ROTARY 
RECTIFIERS for Group Charging. Real 
EHeonomy in. first cost and jin service. 


Charges up to 36 cells. Full Wave, Auto- 

matic, Dependable. Write today for Des- 

criptive ROTARY Bulletin No. 34A which 

gos full information, or mail Check with 
rder. 


Th FRANCE MFG. Co. 


EXPERIMENTERS, 
BATTERY USERS 
AT HOME 


AroME F-F BATTERY BOOSTER 


and your Wireless Station will never be closed ‘be- 
cause of a a areed battery. Is it not gratifying 
to feel that your filament battery will always be 
ready when you want it and that you will nevei 
have to give up in disgust' when working a- distant 
station? A Storage Battery kept fully charged lasts 
longer and everything depending upon it works 
better, which is the secret of perfect battery 
service, and a Booster insures this. Do not run 
the risk of ruining an expensive battery, for it 
costs less to buy a BOOSTER than to be-without 
one. The F-F Battery Booster is a Charging Ap- 
paratus, unfailing in its ability to deliver service 
day and night, is rugged and foolproof and_re- 
quires. no skill to operate. They charge auto- 
matically and operate unattended. Screw the Plug 
into a lamp socket, snan-clips on battery terminals 
and watch the gravity come up. The Ammeter 
shows you just the amount of current flowing. 
Hiasily. renewable and adjustable carbon electrodes 
rectify the current and last for thousands of 
hours. HEyerything is complete in one compact, 
self-contained unit. The F-f Battery Booster is a 
Magnetic Rectifier for 105-125 Volt 60 Cycle 


Alternating current. Latest 1921 Models are— 


Bantam Type 6 charges 6V Battery at 6 Amps $15 
Type 16 charges 6 Volt Battery at 8 Amperes $24 
Type 166 charges 6 Volt Battery at 12 Amperes $32 
Bantam Type 12 charges 12V Battery at5 Amps $15 
Typel1l2 charges 12 Volt Battery at 6 Amperes $24 
ave 1812 charges 12 Volt Battery at 7 Amperes $32 
Type 1626 Combination Type charges both 6 Volt 
and 12 Volt Batteries at 12 and 7:Amiperes. $48 
The larger ammere capacity Types are recommend- 
ed for the larger batteries, or where time is 
limited. Shipping Weights Complete with AM- 
METER and BATTHRY -CLIPS, 11 to '15 pounds. 
Order from your Dealer, or send check for prompt 
Express Shipment. If.via Parcel Post. have re- 
mittance include Postage and Insurance Charges, 


or have us ship .C. O. D 


General Offices and Works: 
CLEVELAND, OHIO, U.S. A. 


Canadian Representative: Battery Service & Sales Company, Hamilton, Ontario. 


Latest development 
principle. Emits 
sound as higher 
Telemegafone. 


RADIOTRON 


er’s 
and power work, 
Radiotron U. VY. 


Baseball Scores, 
while in camp 
TYPE CR-5 


In operation the 
simplicity. 


DEALER’S SPECIAL PROPOSITION. 
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QUALITY RADIO EQUIPMENT 


RADIO MAGNAVOX TYPE R-3 
in 
structed on a patent protected electro-dynamic 
same 

priced 


CC 


Now recognized as the amateur’s and experiment- 
standard for Radio detection, 


200 detector 
Radiotron U. V. 201 amplifier 
Radiotron U. V. 202 power tube-.5 watt . 
Radiotron U. V. 203 power tube 50 watt 
Special sockets for U.V.203 now in stock $5. each 
(Postage extra on all prices.) 

RADIO SUPPLIES FOR CAMPERS 
Receive N. A. A. Time, U. S. Weather Reports, 
Press News, 
by using the new GREBE 
REGENERATIVE RECEIVER, 
150-3000 Meter wave length range. 


sound amplifiers; con- 
volume of 
Magnavox 


545 


VACUUM TUBES 


amplification 


.$ 8.00 
. -$30.00 


Stock Reports, 


last word in 


*80 


MATL ORDERS PROMPTLY FILLED 


DOUBLEDAY - HILL ELECTRIC CO. 


715 Twelfth St., N.W., Washington, D C. RadioDept.. Desk C 719-21 Liberty Ave., Pittsburgh, Pa. 
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.. 


er and fix rates. Such regulations shall } | 
be established with due regard to the | 


technical development of radio com- 
munication. ; 

An advisory committee, similar in 
composition. and numbers tto that pro- 
vided for in H. R.*4132 is included, the 
only change being that the Bureau of 
Standards is not. specifically mentioned. 

Enforcement..of. all provisions of this 
act and subsequent acts and all interna- 
tional radiograms is delegated to the 
Secretary of Commerce. 


The Secretary of the Navy is author- 
ized to use radio stations and apparatus 
under the control of the Navy Depart- 
ment for the reception and transmission 
of press messages offered by any news- 
paper published in the United States, 
its Territories or possessions, or pub- 
lished by citizens of the United States in 
foreign countries, or by any press -associ- 
ation of the United States, and also for 
the reception: and transmission of pri- 
vate commercial messages—provided 
that the rates fixed for the reception and 
transmission of any such messages shall 


| 
not be less than the rates charged by | 
} 


privately owned and operated stations 
for like ‘messages and. services, and 
private stations are incapable of meeting 
the normal communication require- 
ments. 


This bill repeals the existing radio 
law, the Act of August 13, L942. 


Kingston Radio Association 
N association has been formed in 
Kingston, Ontario, for all ama- 


teurs in Kingston and vicinity. At the |} 


first meeting the following officers 
were elected: Honorary President, 
Capt. S. A. Lee, M. C.; Presidemm 
Orton H. Donnelly; Vice-President, 
Robert Davis; Secretary-Treasurer, 
Staff Sergt. T. G. Brown; Traffic 
Managers, Harold Stewart and Gor- 
don A. Thompson. 


A. QST is being sent out every eve- 
ning at 7 o'clock to all amateurs, and | 
the station is to be fitted up for both 
transmitting and receiving in the new 


clubrooms which the association is |, 


soon to occupy. _ q 

Meetings are held every Friday eve- _ 
ning at 7:30 sharp. Correspondence 
is solicited from other clubs. 


The Eastland Oil Belt Radio Club 


At a recent meeting of the Eastland 
Oil Belt Radio Club the following — 
officers were elected: President, Car-~ 
roll Wood; secretary and treasurer, _ 
Harold Martin; assistant secretary and | 
treasurer, Yancy Cummings; chief in- 
structor, Hamlin McWilliams; libra- 
rian, Eugene Harrison. 7 i 
The members of this club possess | 
individual receiving sets, and their club 
station call is 5GF. Fellow amateurs | 
and clubs are invit@éd to communicate | 
either by wireless or mail to Harold | 
Martin, 806 South Seamen Street, i 
Eastland, Texas. Club meetings are — 
held every other Friday. 


: 


x 


The Radio Society of South Africa 


A GENERAL meeting of the Radio 

Society of South Africa was held 
at the University, Cape Town, South 
Africa, on the evening of February 25, 
43 members being present. The Chair- 
man, Professor A. Ogg, outlined the 
grading of the members, the allocation 
of call signs, the printing of the con- 
stitution and ‘by-laws, and the exami- 
nation of members requiring certifi- 
cates. 

H. E. Penrose delivered a lecture 
on “Construction of Amateur Appa- 
tatus” and, illustrating with actual ap- 
paratus, he explained the fundamental 
requisites of an elementary type of 
receiving instrument using a crystal 
detector. The advantages of different 
types of aerials were given, and the 
necessity for a good “earth” and well- 
soldered joints was emphasized. Va- 
rious hookups were described, and de- 
tails were given whereby low resistance 
telephones could be satisfactorily used. 

Meetings of the society are held on 
the last Friday of each month. .Com- 
munications should be addressed to the 
Provincial Hon. Secretary (Mr. A. T. 
Stacey), P. O. Box 2055, Cape Town. 


DURING the month of February of 

this year, 1,040 licenses for ama- 
teur radio stations were issued-by the 
Department of Commerce, as com- 
pared to 714 in February, 1920, an 
increase of eencgmately Z0uper cent: 
HE Department ey, Commerce 
| warns amateurs in the April issue 
of the Radio Service Bulletin to apply 
for renewal of existing licenses for 
amateur stations prior to their expira- 
tion. Attention is called to the fact 
that the operation of an amateur sta- 
tion after the license has expired, is a 
violation of the radio law, for which 
the penalty of a $500 fine is provided, 
and which may also result in the con- 
‘scation of the apparatus used. Failure 
‘0 apply for a renewal of an amateur 
se prior to its erpiration may re- 
sult, at least, in the call letters of the 
station being rescinded and reassigned 
0 some other station. 


T HE Police Department of Buffa- 
| lo, New York, has inaugurated 
i system of police alarms by radio 
m connection with the amateur sta- 
ions in and about the city. It is 
vequested that all amateurs within 
range of the transmitting station at 
3uffalo police headquarters listen for 
he bulletin which will be sent out 
£6 p.m. daily, and which will carry 
‘eports of stolen automobiles includ- 


4 


‘ng the make, license number, motor 
‘umber and other information which 
jjay help to identify stolen cars. 
Amateur station operators are re- 
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OUNG MAN there are years: of opportunity 

ahead of you. Become a potential asset to 

your country by learning to become a Radio 
operator. . 


Our school open the year round. Every facility 
available to equip you thoroughly for first grade 
commercial license. Reasonable tuition rates. 


Rooms available in our dormitory for the out-of- 
town student. Pleasant and congenial surround- . 
ings. 


Write today for descriptive booklet B. 


Y. M. C. A. Radio School 


MARCY AVENUE, NEAR BROADWAY, BROOKLYN, N. Y. 
Telephone: Williamsburgh 3800 


GETTING THE MOST OUT OF YOUR TUBES 


The new Radiotron Vacuum Tubes are accurately 
designed electrical instruments. To get the maxi- 
mum results from them, they should be used 
with apparatus designed specifically to agiree 
with their electrical characteristics. For greatest 
amplification of signals, use our Type 231A Am- 
plifying Transformer and a UV201 Tube. A 
C-W Set using UV202 Tubes will have the maxi- 
mum modulation possible without distortion when 
used with our Type 231M Modulation Transformer. 


ee Described in Bulletin 907W 
Type 231 Transformer 


Price, Either Transformer, Completely Mounted, $5.00 
DIRECT OR FROM YOUR LOCAL DEALER 


GENERAL RADIO CO. CAMBRIDGE 39, MASS. 


CM MM mh 4 


NAUTICAL ACADEMY | 


0.SCHOOL 


NEW YORK Se Dee 


Offers a thorough course in all branches of wireless telegraphy. Radio Op- 
erators earn at the start $125.00 per month, and first class board, etc., free. 
Our school prepares you for your license in three to four months. Positions 
guaranteed to first grade licensed operators. 
‘DAY AND EVENING CLASSES 
The leading Nautical School in U. S. A. Established 1804 
CAPTAIN F. E. UTTMARK, Principal 
Write, call or phone for illustrated booklet 


8 State Street _ New York, N. Y. 
Facing Battery Park, N. Y. Telephone, Bowling Green 8079 


UTTMARK’S for Nautical Education 


TMM MM Mmm mmm mn im aa am mm i ni Mm i mm in i 


L101 00 0 
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Dubilier Universal 
Condenser 


Pacent Universal 
Plug 


“SERVIMUS ” 


PRICE $2.00 : PRICE $2.00 
THD ONLY PLUG FOR RADIO IN CAPACITIES FROM 0.00025 TO 0.01 
NO CONNECDIONS TO SOLDER MFD. 


FOR TRANSMISSION AND RECEPTION 
ESPHCIALLY DESIGNED FOR C. W. 
Orne ONE AMPDHPRE AT 1000 


RUGGEDLY CONSTRUCTED 
HAS CONSTANT ‘CAPACITY 


CONNECTED IN A JIFFY 
ESSHNTIAL FOR MODERN RADIO 
FOR TRANSMISSION AND RECEPTION 
Sy eMe BY THB NAVY DEPART- 
USED BY COMMERCIAL COMPANIES a a 
ENDORSED BY FOREMOST AMATBURS APPROVED BY OUR GOVERNMENT 
OBTAINABLE FROM YOUR DEALER BASILY MOUNTED ANYWHERE 

OF UNIVERSAL RADIO USE. 
We shall be jpleased to send you bulletins describing the above and our other products on 
receipt of five cents in stamps. 
AMATEURS AND EXPERIMENTERS—Get in touch with your dealer. 
DBALERS—Write immediately for our liberal discounts. 


SOLE DISTRIBUTORS FOR 
Wicony’s Complete Line, of “Eventual” Apparatus. 


Duo-Lateral Coils 
Standard VT Batteries 


Pacent Universal Plugs 
Dubilier Condensers 


Special Distributors for Brandes Phones 


PACENT ELECTRIC COMPANY, Inc. 


Louis Gerard Pacent, President 
Telephone Beekman 5810 


Sullivan Apparatus 
Seibt Condensers 


150 Nassau Street New York City 


Hook ’er To Yer Bulb 


The most wonderful tuner in the world for only $10.00 
Last month this tuner beat in a test one of the NAVY 
STANDARDS at Ketchikan, Alaska. 


10 Captains of Ocean-going ships have had their wireless operators install 
one of our tuners in the captain’s cabin so the exact time by wireless can be 
had without using either tube, bell, or hand. 


“GREAT!” says one old sea dog. “‘WHAT IN SAM HILL WILL YOU 
SMART ALECS GET UP NEXT?” European stations copied in day time and 
no fancy aerial.is needed. A single wire about 40 long by 25 high will do the 
trick. London amateur W. R. Wade, Clifton, Bristol, promises report for the 
magazines to publish showing how the amateurs there read our “sigs” in Eng- 
land. Junk your funny wound coils and get a regular two-pound tuner that 
you can use during the static season. 20,000 meters maximum wave length. 
Hook up on bottom of tuner. - 


KNOCKED DOWN AND ASSEMBLED CONDENSERS 
Which kind do you want? 


Made for panel mounting and are complete 
with scale, pointer and knob. Used all over the world now and still going 
strong. No C. O. D. orders. Add parcel post. Buy from your dealers and 
send us his name if he cannot supply you. Canadian amateurs buy from local 
dealers or write us for nearest dealer. Formica tops and bases. Movable 
plates are screwed on and not clamped. 


11 plate knocked down $1.80 Send 10 Cents for 16 
ff " n aon Page Catalogue 


SOLD BY YOUR 
TRESCO 


DEALER OR 


Davenport, Iowa. 
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quested to turn this information over 
to their local police departments. 
The system used is the same as has 
been in effect in New York City ‘. 
several months past. 


THE Lehigh Valley Radio Club 

of the Allentown, Pa., district’ 
was organized recently at the Allen- 
town, Y. M. C. A. with thirty char) 
ter members. This new club will 
be one of a chain of three to include 
Bethlehem and Easton, Pa. Off- 
cers elected were as follows: Ken- 
neth Keck, president; William F, 
Smelzer, vice president; H. W. Butt-| 
Jer. secretary and treasurer, and 
William J. Kries, assistant secretary 
and treasurer. | 


R APIO Inspector John F. Dil-) 

lon recently closed an ama-| 
teur radiophone station at Oak-. 
land, California. It is stated that) 
the station was operated without a 
station license or an operator’s li- 
cense and that an apparently official 
call had been unlawfully used. The) 
licenses of two other operators of] 
amateur radio stations in the San 
Francisco district have been can-| 
celled because of operating stations| 
in a way that caused wilful and ex- 
cessive interference with legitimagy 
messages. 


Queries Answered 


Answers will be given in this department to) 
questions of subscribers, covering the full 
range of wireless subjects, but only those) 
which relate to the technical phases of the 
art and which are of general, interest to 
readers will be published here. The sub-| 
scriber’s name and address must be given ial 
all letters and only one side of the paper 
written on; where diagrams are necessary 
they must be on a separate sheet and drawn 
with India ink. Not more than five questions) 
of one reader can be answered in the same 
issue. To receive attention these rules must) 
be rigidly observed. | 

Positively no questions answered by mail. 


Noho ates ale: Trinidad, Colo. 

Ont: What is ‘the difference between 
Bakelite Dilecto and Bakelite Micarta, and | 
which is the preferred one for wireless 
use? | 

Ans. 1. The difference between these) 
two materials is in their chemical content, 
and both these names are trade names, 


Either ‘one of them is satisfactory for use 
on wireless apparatus. 


Q. 2. What is the best. material for a 
panel type transmitter? Is the ebonywood 
made by the Johns Manville Co. -suitable 
for this purpose? 

Ans, 2, The best material for a trans- 
mitting panel is either hard rubber, slate, 
bakelite, or some hard, dry wood, well 
shellacked. The ebonywood should be sat- 
isfactory. 

Q. 3. I am building a wireless station at 
the foot of a hill, Eastern slope, and the 
aerial is run half way up the side of the 
hill. Wall the signals coming from tne 
opposite side of the hill be affected? If 0, 
what can be done to overcome this obsta- 
cle? The aerial is to be an inverted iL, 
two wires, 300 feet long. ! 

Ans. 3. The signals coming from he 
West will be somewhat reduced if the hill 
contains very much metal deposit. 
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Radio Apparatus 
Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 
THE SIGN OF SERVICE 
AND. PROMPT DELIVERY 
ALL WE ASK IS A TRIAL! 
Amplifymg Transformers 
AINEACSS UNMOUNTCE: (475 aise wiela, 0 elete cis os $5.00 
PATE EAC BTVOUN TCO cree a o.sicl «eave stele sieve © 7.00 
No. Z-7392 Clapp Hastham unmounted 4.00 
No. Z-7392A Clapp Hastham mounted 6.50 
No. 226-W Federal, mounted ...... 7.50 
Audion Control Panels 
No. RORA Grebe in cabinet with 
hinged cover, splendid value. ..$12.50 


No. RORH Grebe in cabinet with of 


tickler connections ........... -00 
Amrad, Type A, in cabinet........ 15.00 
No. ZRD Clappeiastham <0. 56s. 12.00 
No. Y-1 Acme in cabinet.......... 10.00 
No. P-1 Paragon, ‘Adams Morgan’ 

special moulded, very compact 6.00 

“B” Batteries 
No. 7623 Standard 22.5 V small... .$1.50 
No. 7625 Standard 22.5 V large.... 2.65 
No. 7650 Standard 22.5 V variable.. 3.50 
No. 763 Eveready 22.5 V small 2.25 
No, 766 Eveready 22.5 V large ..... 3.50 

Condensers (Vernier De Forest) 

No. CV-1010 .001 without vernier in 

IBBSIECASO vxs-cietareiis: cite as, ee ae} $17.50 
No, CV-1013 .001 with vernier in 

BIASS CANO hs ater archer e nie, oer ee ave eee 9.50 
No. CV-1500 .0015 unmounted with- 

out vernier attachment ........ 13.95 
No. CV-1510 .0015 without vernier 

BME PIABA EL CASClSrcrere ovals eh ccersrs.0 wee 18.95 
No. CV-1513 .0015 with vernier in 

PIARSTCRSO Were cieie ices vee wits F8ee 20.60 


Note—Any of the above vernier con- 
densers are admirably adapted for radio- 
phone work. 


Condensers (Variable) 
No. C-1 Connecticut .001 Mfd. mount- 


ed 
No. C-2 Connecticut .001 
“TE h tin be Cid mene ee ei A 6.50 
No, 1 Chelsea -0012 Mfd. mounted .. 5.00 
No. 2 Chelsea .0012 Mfd. unmounted 4.75 
No. 3 Chelsea .0006 Mfd. mounted... 4.50 
No. 4 Chelsea .0006 Mfd. unmounted 4.25 


’ No. 5 Chelsea dial 4%” or 3” shaft Rae 


180°, pure bakelite ............ 
Condensers (Fixed mica type) 
No. ROCC Grebe .0002 Mfd......... $1.00 
No. ROCD Grebe .0005 Mfd......... 1.20 
No. ROCE Grebe .001 Mfd......... 1.60 
.No. ROCF Grebe .005 Mfd....... «~- 8.80 
No. ROCA Grebe .0002 Mfd. and .5 
megolim= JJOAKk) tci..o'e sie.s et bisleteeeve S 1.20 
No. ROCB Grebe .0002 Mfd. and 3 
megohm leak <ssen diia doe cs ler cin 1.20 
Condensers (Low voltage) 
zo. BS-355 1 MF 500 Volts........ $1.25 
ES-356 2 MF 500 Volts........ 25 
No: 21AA Western BPlec. 1 Mf. 1000 
PAC Pepeiateter aac aictale tus o sie eralacaiat sae bre 2.50 


Weston Meters (Model 301) 
0-100 Milli-Amps flush ............ $8.50 
O-300 Milli-Amps flush ............ 8.50 
O-500 Milli-Amps flush ............ 8.50 
O=1— Ampere=fiush’™.:. : 5... ; aemeeinteieisle 8.50 
O-3 -Amperennush:..;... .. cepts 8.50 
O-5PAmperepiiushs.,......: . ; Sapient. 8.50 
QO=b0SIVOLES AUST: sis... . cee oe 8.50 
©O-500 Volts flush... ... Seer e « 21.25 
Hot Wire Meters (Flush or front Mtz) 
No. 127 Gen. Radio % ampere....$7.75 
No. 127 Gen. Radio 1 ampere.... 7.75 
No. 127 Gen. Radio 2% ampere.... 17.75 
No. 127 Gen. Radio ampere.... 7.75 
No. 127 Gen. Radio 10 ampere.... 7.75 
Regenerative Receivers 

No. CR-2 Grebe 175-680 meters... .$51.00 
No. CR-3 Grebe “Relay Special” 175- 

6S0lemeterswee. o; » .+ scents 65.00 


No. CR-3A ,Grebe with tube control 
7S eOebeNetOrSs.).. . cee 45 
No. CR-5 Grebe’s ““Super-special” 


175-3000 meters. Tube control 

self contained. Ideal for jewelers 80.00 
No. CR-6 Grebe 175-680 meters, De- 

tector and two step amplifier 

self contained, a complete set $200.00 
No. CR-7 Grebe 5000-20000 meters ~ 

“Long Wave special,’ complete 

BOE ile cickcccteisioc ess + +s cueneeeeeenl 210.00 


Telephones 


Baldwins Type C Navy Standard ..16.50 
Baldwins Type EH “Super-Sensitive” 20.00 
Baldwins Type F Very small, light 21.00 
Brandes ‘‘Superiors’” New Headband 8.00 


Brandes “Transatlantics’ New Head- 
2 (eh hitil 8 35> uci eRERERORD O.C'o0 : 12.00 
prandes “Navy Type’ New Head- 
RG cleratc stale 0.0 +s + «SEES 14.00 . 
No. Cw: 834 Western Hlec. 2200 
OUIMS oc tes... = |. creme 14.00 
Magnavoxes 
Type R-3 Magnavox loud speaker 
latest model just out.......... $45.06 
Magnavox Radiophone hand trans- 
MACTE Tees cicelane is ss > + 6 TEES 5.50 
Magnavox Radiophone transmitter 
TONC-ATM fa. 23... . o's cintehereenele © -50 
Vacuum Tubes 
No. UV-200 Radiotron etter -»- $0.00 
No. UV-201 Radiotron (Amplifier)... 6.50 
No. UV-202 Radiotron 5 Watt Trans- 
TMICEOI crepe tyeicness's' s+ + 0 0 Seen 8.00 
No. UV-203 Radiotron 50 Watt 
transmitter” 0 0%...» once 30.00 
No. UV-204 Radiotron 250 Watt 
EPATISMACECT ees. < +. > « sie ceametetenenete 110.00 
(Radiotrons always in stock. Send US 


your orders) 


OF 


“REMEMBER” 
WHEN YOU SAY 
“PITTSCO” YOU THINK 
EVERYTHING IN RADIO! 


Transformers (Transmitting) 
No. P-1 Thordarson 250 Watt Type 
hay 8B 


ee 


$14.00 


Stas SMe Romeo eet ee 22.00 
No. F-1 Acme 500 Watt with bake- 
lite panel completely mounted. 30.00 


Condensers (Transmitting Dubilier) 
No. D-100 250W, 10000 V, .007 Mf.$19.00 
No. D-101 500W, 14000 V, .007 Mf. 30.00 
No. D-102 1000W, 21000 V, .007 Mf. 45.00 


No. D-103 1000W, 25000 V, .007 Mf. 50.00 
Rotary Gaps 
No. 443 Murdock 4000 RPM ...... $18.50 
No. 124 Klitzen Latest Model ..... 25.00 
No. B-1 Benwood, Bakelite model.. 25.00 
Rotors 

No. 443 Murdock, ¥, % or $;” shaft .$3.00 
No. T-1 Thordarson, 8 or 16 point.. 5.00 
No. B-1 Benwood, Original %, 10 or 

NAS VOING) serene Stace rrteratenater el were nars« 8.00 
No. H-1 Hyrad, 10 point, 9ZN type. 9.95 

Oscillation Transformers 

No. T-1 Thordarson “Special” ..... $10.00 


No. TXL-100A Internationat, Ideal 
for 4% K.W. sets, splendid value 14.95 


No. Z-652 Clapp Eastham, large, 1 
K, W. size, very efficient ...... 17.50 
C. W. Inductances (Phone Work) 
Ty per lst TUskarc «sccm tits er eiscere ace +s $7.50 
Type 181 Tuska knockdown ........ 5.00 
Type 182 Tuska (magnetic type) 10.00 
Type 183 Tuska (Tickler type) 12.50 
Type L70°Tuska’ Wilter wes 3. 0 5). 6s 6.00 
C. W. Transformers (Phone Work) 
Acme 200 Watt mounted .......... $20.00 
Acme 200 Watt unmounted ....... 16.00 
Acme 50 Watt mounted .......... 15.00 
Acme 50 Watt unmounted ....... 12.00 


Choke Coils (Phone Work) 
Acme 1% Henry 500 MA double coil.$8.00 
Acme 1% Henry 500 MA single coil. 6.00 
Acme 1% Henry 150 MA double coil. 6.00 
Acme 11% Henry 150 MA single coil. 4.00 


Resistances (Phone Work) 
No. 1 Ward Leonard 5000 ohms....$ 
No. 2 Ward Leonard 10000 ohms... 


Telephone Transmitters 


No. 329-W Western HBlectric ....... 4.25 

Now 6175-A Connecticut sss. 5.3 sss 4,25 

No. 5176-A’ Connecticut with short 

PCN a Oban oe oe dito GSO” ROO 5.25 

Variometers 

No. M-1 Murdock, complete with 
knob, dial and panel .......... $7.50 

No. M-2 Murdock, Vario-coupler com- 
plete with knob, dial and panel. 8.50 


No. ZRV Clapp-Eastham Variometer 5 


complete with dial ............ .50 
No. ZRU Clapp-Hastham Vario-coup- 
ler, complete with dial ........ 7.50 


“Tet ‘PITTSCO’ products, super-service and delivery solve your Radio problems” 


SEND US YOUR ORDERS TODAY! 


Send ten cents in stamps for Catalog No. 22. Over 100 pages, over 150 illustrations, over 600 items. 


“PITTSCO” 


SERVICE REACHES ALL OVER THE WORLD! 


WHY NOT LET IT REACH YOU! 


F. D. Pitts Co., Inc. 


12 Park Square 


Dept. B 


Boston, Mass., U. S. A. 


When writing to advertisers please mention THE WIRELESS AGE 
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Maximum Receiving 
Satisfaction Assured 


To get maximum results in vacuum tube reception the 
headset must have an impedance approximating that of 
the V, T. The Navy Type N. H. I. is designed for this 
purpose. It has an impedence of 50,000 ohms at 800 
cycles—over twice that of any other headset. 


MATCHED 
TONE 


HEADSETS 


100 Per Cent Receiver Satisfaction 


“Navy Type’ — 50,000 
ohms A. C., weight 9 oz., 
complete with head band 
and polarity indicating 
cord. Price, $14.00. 


HIGH PITCH 


It is of the utmost importance 
both telephones to be _  s80 


The highest-pitched notes can be for , 
: - matched in tone that they emit 


heard with the Navy Type N. H. I 
It allows reeeption at a _ pitch 
which makes interference negligible. 
The Navy Type N.H.i. will re- 
spond clearly to a wider range of 
frequencies than any other headset, 
and yet be superior in audibility. 


POLARITY 


To keep the sensitiveness from 
being impaired by the demagnetiza- 
tion of the permanent magnets, the 
D.C. must pass through the receiver 
in the proper direction; this is 
provided for by the marked con- 


exactly the same note. Nothing 


is so apt to hamper the reception 


of weak signals, especiaHy through 
interference, as badly matched. tele- 
phones. The Navy Type N.H.I., 
being a ‘‘Brandes” product, is, of 
course, carefully matched in tone, 


TRIAL OFFER 

Send $14 for a Navy Type Head- 
set. Try it for 10 days. If you 
don’t find it the best headset you 
ever tried and are not entirely sat- 
isfied with it, send it back and 


ducting cord, with which the Navy your money will be refunded 
Type N.H.I. is equipped. promptly. 

ALSO MAKERS OF 
Trans-Atlantic Headsets. 25,000 ohms, A’ C. ...........c0mMe....-- $12.00 
Superior, Headsets. -22;000 -ohms, {Dz Cisse... <.....0 ee eee $ 8.00 


Send 5c for Catalog W. 


C. BRANDES, Inc. 
Room 818, 32 Union Sq., New York 


Pacific Coast Distributors 


LEO J. MEYBERG CoO. 
428 Market St. 
San Francisco, Cal. 


sell try the 
Classified Section of THE WIRELESS AGE 


If you have anything to 


LET OUR ee is SHOW THE WAY TO MAXIMUM EFFICIENCY AND LIFE 


TYPE je Milliammeters $6.00 


314 Dia.D.C. postpaid 


currents in power tubes. 
0-144 and 0-3 ampere scale readings also in stock, 
Type J Voltmeters, 0-500V. $16.00, 0-1000V. $24.00. 
Type JX A. C. Voltmeters $8.00 334” Dia. Flush type, 
for power tube~filaments. 


EACH METER GUARANTEED 


General Radio Flush Type H. W. Ammeters $7.75 
0-14, 0-14, 0-1, 0-214, 0-5, and 0-10 amp. ranges. 


For all your VTs and correct accessories, send to 


SOMERVILLE RADIO LABORATORIES. 
102 HEATH STREET, Winterhill, 45, MASSACHUSETTS 


Somenille Radio 
, > Laboratory 


When writing to advertisers please mention THE WIRELESS AGE 


0-50, 0-100, 0-300, and, 0-500 milliamps for plate and grid ~ 


4 
# 


JUNE, 1921 | 


overcome this, use an additional stage in 
the amplifier. 

Q. 4. What effect will the hill have on 
the transmitting range of station? 

Ans. 4. The hill, if containing much 
metal, will absorb some of the radiated en- 
ergy. 

* * * 
J. J. H.,, Steamer “Maskinonge.” 

Q. 1. Referring ‘to Bucher's “Wireless 
Experimenter’s Manual,” diagram No. 212, 
page 264, would you kindly advise me if 
this telephone transmitter would work on a 
plate voltage of 110 volts D. C. 

Ans. 1. This transmitter will work on 
110 volts D. C., but you will not get the 
distance out of it that would be possible if — 
you used a higher voltage. It should, how- 
ever, easily transmit 10 miles, 


DAHeshs Philadelphia, Pa. 

LaPee Will you please give me a detector 
hook-up, using the’ following instruments: 
Primary coil of a 5,000-meter coupler, fixed 
condenser, vacuum tube, grid condenser, — 
filament rheostat, phones, B battery and A 
battery. 


Ans. 1. Here is your hook-up: 


S. M: S., Seattle, Wash. 


~Q. 1. In the February, 1921, issue of 
your magazine (page 31), there is an arti- | 
cle on tapped inductances. The last para- | 
graph of this article contains the following 
statement: “The only tedious part of the 
entire process of designing the coil being 
the figuring of the number of ‘turns re- 
quired for each inductance value, but if the | 
experimenter is familiar with logarithms he 
will find this work considerably simplified.” 
The question I want to ask is how: to find 
the number of turns for each inductance 
value. I am familiar with logarithms, but 
I cannot find any formula for the above 
calculation. If there is any, could you give. 
it, and, if not, would you please tell me 
some way of figuring it out? 

Ans. 1. The formula required is given | 
in the article on page 31. 


F. O., New Sey hy 

QO. 1’ “As per your descriptive anticlen on 
page 23, April issue, can I find out if the 
receiver, as described, can be made up by 
an atateur without infringing on any 
patents? Where could the parts be secured? 
Can I secure further dimensions of the 
bank wound inductance? . 

Ans. 1. This circuit is patented and un- 
less special arrangements are made it can- 
not be duplicated. We are therefore unable 
to give you the data requested. 


L. C. H., Atlantic City, N: J. ei 

Oh "My April issue of WrreLess AGE 
shows a very fine article on ‘the Grebe, set, 
pages 23 and 24. Would you kindly let 
me know the dimensions of the bank woun¢ 
section 12 and the detailed action of the 
inductance. If you-will kindly send me this 
information, I will complete the set in 4 
short time and send you a picture of sets 
made from your Wiretess Ace. I thinl 
that the sets are nothing to be ashamed of 
for amateur work. 


Ans. 1. Same as F. O., New Yor City 


+ walt 
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gases eta agli c Fj 


is 


An ideal loud-speaker for $25.00 


Hook a Firco Vocaloud right on to your receiving apparatus, in place 


Vocaloud 


Laboratory Type 
(Shown above) 
Complete with 6 ft. 


cord, $23.00. } 
Sound chamber alone, of your phones, ana get your signals QSA—all over your house! No 
le pte an batteries,—no adjustments, no extra equipment needed whatever! Just 
base, $15.00, hook your Vocalouc in and listen! 
Dan ea vs eh Vocaloud reproduces wireless telephone perfectly, as well as code. Mr. 
39.00, oer P, E. Fansler of Stamford, Conn., received wireless telephone from the 


Station Type, $25.00. 
(Complete as shown in 


S.S. “Gloucester” (125 miles distant) with just one tube! He writes, 
“The conversation. was entirely intelligible and perfectly modulated. 


large photo.) 
a een] i _ 


The reproduction of the human voice was fully equal to that in a 
phonograph reprociucer.” 

Vocaloud reproduces voice and music just like a high priced phono- 
graph, because the reproducing elements are the same. 

The reproducer itself employs the famous Baldwin amplifying mechan- 
ism, with genuine mica diaphragm. The sound chamber is designed 
and shaped like a /}wman ear,—the most perfect sound amplifier known. 
These exclusive features are not duplicated in any other loud speaker 
at any price. Yet the price of a complete “station type” Vocaloud, 
(shown above) in an exquisite solid mahogany cabinet is only $25.00. 


Examine «a Vocaloud at your radio dealer’s. If he 
should lack a supply, write for leaflet direct to 


John Firth & Company, Inc., 18 Broadway, New York 


FIRCO Audion Detectors 
and Amplifiers 


Radio Frequency Amplifiers 
High Voltage Units 


(with any primary ‘voltage) 
Baldwin Phones 
Firco Vocaloud 
Saco-Clad Transformer 
Firco Accessories 
Kolster Decremeter 


United States Bureau 
of Standards Wavemeter 


Eldredge Meters 


(individually calibrated) 


Brownlie Phones 
(adjustable) 


Gh) 
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C. W. Power Transformer 


C. W. POWER TRANSFORMERS 


For use with rectifying devices or for A. C. directy on the 


plates of power tubes. 


UCC eee eee eee eee 


ACME C.W. APPARATUS 


Choke Coil 


1% 


Henry 


SPECIFICATIONS 110 volts, 60 cycles Output 
Out- Filament Filament Pate Plate 75 
Put voltage current voltage current 150 
50 10 2.5 350- 100 Two filament windings 300 
200 12 5. 250-550 200 Two filament windings 
500 0 0. 1000-1500 400 “No filament winding . 
600 12 ise 1000-1500 450 One filament winding 


1 1/2 HENRY CHOKE COILS 


For use in ironing out pulsations and for modulating single and 


double 150 MA and 500 MA 


Your Dealer Will Be Glad to Show These. 


capacity. 


ACME APPARATUS COMPAN 


Transformer and Radio Engineers and Manufacturers 


TCT OE CeCe 2 


FILAMENT HEATING TRANSFORMERS 


allow the use of A. C. for power tube filament heating. 
_SPECIFICATION'S 110 volts, 60 cycles 


MODULATION TRANSFORMERS 


give maximum modulation without distortion. 


The Apparatus with a Guarantee 


Ask for Bulletins 


Filament Heating Transformer 


Secondary voltage Secondary current 


10-12 13 
10-12 12 


190 MASSACHUSETTS AVENUE 
CAMBRIDGE 39, MASS. 
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WORLD WIDE 


International Communications Committee 


at Paris 


TECHNICAL problems involved in the world’s use of 

wireless communication which were left unsolved by 

the International Communications Conference upon ad- 
journment of the experts last October are expected to be 
adjusted at a conference of the commission for that pur- 
pose in Paris. 

Gen. George O. Squier, chief signal officer of the 
United States army, and representatives of the navy, who 
w'll include Rear Admiral William H. Bullard, will rep- 
resent the United States. All of the allied and associate 
powers will be represented at the conference. 

_ This committee, one of the many created {by the con- 
_ference to investigate certain phases of the radio and 
_cable problem, has been investigating highly technical 
“matters pertaining to international radio communication. 
_ The meeting in Paris is to allow the members to report 
‘the results of their experiments. Paris was chosen be- 
cause the chairman of the committee chanced to be a 
Frenchman. The first session of the committee will be 
held on June 20. 

A meeting of the full Communications Conference, now 
sitting in Washington, is unlikely to take place for sev- 
eral months. While all the committees except the Radio 
‘Committee about to meet in Paris have submitted reports 
-on the subjects assigned to them and these reports have 
‘been forwarded to all concerned for examination and 
‘study, it is not likely that the various powers will be 
‘prepared to renew discussions for some time. 

_ The whole matter of the disposition of the former 
German cables is also held in abeyance pending a deci- 
sion on the status of the Island of Yap. 


@ 


Radio Service Not Affected by Aurora Borealis 


WHILE telegraph and telephone systems generally 
were put out of business by the strange electrical 
disturbances occurring on May 14 and 15, wireless serv- 
‘ice was not interrupted. Mr. E. J. Nally, president of 
‘the Radio Corporation of America, states that it may be 
interesting to know that these disturbances did not in any 
way affect radio communication proper. 
_ The engineers of the Radio Corporation of America 
were well pleased with the behavior of radio during the 
‘powerful magnetic disturbances which accompanied the 
Aurora Borealis and which were followed by the breaking 
out of a large cluster of spots on the sun. They reported 
‘mo noticeable change in the transmission and reception 
of the powerful radio waves which are constantly being 
tae need between the United States and Europe and 
‘Asia. 
In this connection it is interesting to note that our ex- 
‘perience of the last few days is parallel to that of the 
‘French radio service, for we were informed that the 


JULY, 1921 


Fai 
Photo b 


WIRELESS 


Bordeaux radio station seemed relatively immune from 
the dangerous ground currents which have so seriously 
affected wire communication. 

It has been known for some time that disturbances 
similar to those produced by the aurora borealis would 
not affect radio, and we were glad to have the oppor- 
tunity to confirm this theory. Indeed, we have graphic 
record of this fact, for our high-speed records of radio 
signals taken throughout the presence of the disturbances 
show not the slightest trace of the aurora borealis, 

Rear ‘Admiral W. H. G. Bullard, chief of the -Com- 
munications Division of the Navy, also stated that the 


| 


y International 


Opening the new radio station to be used for broadcasting market 
and weather reports. Left to right: J. C. Edgerton, Secretary 
Wallace, Postmaster Hays, Charles H.. Marvine, Dr. § 5 
Stratton, W. A. Wheeler. 


Aurora Borealis did not interfere in any manner with 
the operation of naval wireless communications ashore 
or afloat. 

Just why cables and land wires should have been in- 
terfered with and radio communication not bothered Ad- 
miral Bullard does not seek to explain. He frankly ad- 
mits that ‘he has not yet been able to solve the mystery, 
but considers it important that.on two notable occasions 
now when there have been sun spots accompanied by 
auroral displays radio communication instead of being 
interrupted has been seemingly improved during the 
period the sun spot aurora was active. 

Veteran radio operators in Alaska have stated that on 
nights when there is no auroral display whatever in 
Alaska, there has been difficulty experienced in radio op- 
eration. There have been nights in Alaska when, try as 
hard as they can, the radio operators have been abso- 
lutely unable to jam through their radio messages. These 
nights are known to these operators as “black nights.” 
Those black nights have never occurred when there was 
an auroral display. 


’ 
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Berlin Radio Press Rate Increased 


N increase in the rate charged for press matter sent by 
wireless from Berlin to New York from 1 mark 80 
pfennings, or 2.88 cents a word, to 5 marks 20 pfennings, 
or slightly more than 8 cents a word, has just been an- 
nounced. American newspaper correspondents were in- 
formed that operation costs had risen and that the Gov- 
ernment could no longer afford to continue the old rate. 
It was declared that the Government had been losing on 
every wireless message sent to the American newspapers. 
The new rate equals the rate charged for wireless mat- 
ter from New York to Berlin. 

There is little doubt that the increased rate will bring 
about a reduction in the vast amount of press matter 
which has been sent out by American correspondents 
here. Hitherto the rate has been so low that much ma- 
terial of a secondary news value, such as interviews with 
prominent Germans setting forth the German point of 
view, have been wirelessed to the United States. 


The 


Chicago high school students relaying dance music by radio. 
operators are Jack Callahan and Harold Bernstein 


Market News by Radiophone 


GRICULTURAL market reports ‘by radiophone is. 

the latest innovation announced by the Bureau of 
Markets, United States Department of Agriculture. Daily 
radio market reports are now being dispatched from 
Omaha, St. Louis, Washington, and Bellefonte, Pa., and 
received by wireless operators in 22 Central and Eastern 
States, who immediately relay the news to farmers, 
shipping associations, distributors of farm products, and 
others. ‘Although in existence but a short time the de- 
partment is receiving many gratifying reports regarding 
the usefulness of this service, and marketing organiza- 
tions everywhere are not only watching the work with 
keen interest, but are arranging as rapidly as possible 
to utilize the service. 


Radio Station for Switzerland 


THE Swiss Federal Government has authorized Mar- 
coni’s Wireless Telegraph Company to construct a 
wireless telegraph station to be located near Berne about 
1,500 feet above sea level. The station will employ a 
Marconi valve continuous wave transmitter of 25 kilo- 
watt capacity. The aerial will be supported on two 
towers each 300 feet high. Up-to-date apparatus for 
high speed automatic working will be employed. 
The new station which will afford special facilities for 
press traffic, besides conducting a commercial telegraphic 
service, will be ready for the use of journalists attending 


the second session of the Assembly of the League of Na- © 
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tions in September next. It will be recalled that in Novem- 
ber last the Marconi engineers erected at Geneva; in the 
tecord time of nine days, a temporary station which ma- 
terially assisted the international journalists attending thet 
first Assembly of the League. 


Radio Aids the Distressed 


W. B. MIDGETT, a coast guard at Maneto, S. | 
gives thanks for his life to the wireless, aided by 
the airplane. 

Midgett was overcome by gasolene fumes at Maneto, 
The one physician in the vicinity was away and a wire-| 
less message for medical assistance was broadcasted. The 
call was picked up by the Hampton Roads naval operat- 
ing base, and Lieut. C. L. Haynes, naval surgeon, re 
sponded in an airplane. 

Haynes covered the 150 miles in less than two hoursll 
Midgett will recover. 


Quick work on the part of a wireless operator saved 
the life of Carl Peterson, a seaman of the Steamer Sher- 
man, anchored off the Statue of Liberty, N. Y. Harbor. § 
The operator picked up the Sherman’s call for a doctor) 
and relayed it to police headquarters, and Inspector Hal- 
leck went out to the Sherman on the police boat John F, 
Hylan after calling an ambulance from the Broad Street} 
Hospital. 

Peterson, a mechanic on the Sherman, was hoisting a) 
heavy casting on board ship when it fell and crushed his 
left leg, severing an artery. Inspector Halleck and 
others made a tourniquet, with which they stopped the 
flow of blood and hastened to Pier A with the injured 
man. There he was taken to Broad Street Hospital, §. 
where it was stated it would not be necessary to ampu- 
tate Peterson’s leg. The injured man’s home is at 327). 
Forty-third Street, Brooklyn. | 


} 
| 
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Captain G. T. Pickford, of the British steamship Ken- | 
bane Head, died of peritonitis, at the Riverside Hospital, | 
recently. ) 

Captain Pickford was a distinguished service man of J 
the British navy and was taken seriously ill while the 
vessel was enroute to Newport News from New Orleans. | 
He remained in delirium and was kept alive until the J” 
vessel docked through wireless communication with two 
other vessels that had doctors on board them. Through | 
the doctors’ advice medical attention was rendered the| 
captain by the members of the crew. 


Peru Clarifies Radio Situation Aa 


PERU has assured the United States Government that 
American cable and radio interests in Peru will not| 
be endangered by the concession made to the British 
Marconi company, to operate telegraphs, radio and posts, 
in Peru. Wg 
The Peruvian assurances were made in response to an ; 
inquiry from the State Department made through the | 
American Embassy at Lima. The Peruvian reply is un- | 
derstood to close the question, although the State De-| 
partment is watching the communications situation in) 
Peru and all other South American countries to guard 
against the United States being placed at a disadvantage) 
in this field. 
State Department officials emphatically denied reports 
that protest had been made against the Marconi conces | 
sion. Despatches from South America when the Mar- 
coni concession was granted, indicated that a monopoly 
had been given, but the Peruvian Government, it is said, § 
dissipated this view. Z| 
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French Inventors Adapt Baudot Apparatus 
to Radio 
BEF ORE the French Academy of Science an invention 


was described by Professor Lippmann by which in 
recent trials over 7,000 words were sent and correctly 


received by one set of wireless transmission and recep- 


| tion instruments, 

The new invention is the work of two electrical ex- 
perts, MM. Abrahams and Planiol, who have succeeded 
in adapting for use by wireless the Baudot system, which 
| is used over wire. By this system several messages can 
be sent at the same time over the same wire. 

The instruments used in the wireless trials were prac- 
| tically the same as those used for ordinary telegraph pur- 
_ poses. The dispatch was from a Baudot apparatus and 
'-was received by a Baudot automatic printing apparatus, 
| the only difference being in the fact that Hertzian waves 
were used instead of telegraph or cable: The messages 
were typed out separately by the receiving instrument in 
the ordinary way. | . 

Instead of each message having to be sent separately 
a whole series can be sent at’ the same time by the new 
method, with an immense saving in the time of transmis- 
_ sion ‘by operators. 

The committee of experts who saw the trials declared 
themselves completely satisfied, and orders have been 
| given to install the instruments to relieve the land wire 
| congestion. 


; @ 
Lafayette Station Has Restricted Range 


HE Radio Review notes a report in Radioelectricite 
that the preliminary tests and working of the Lafay- 
| ette Radio Station indicate that while its power is ample 
_for communication with the United States, it is still in- 
sufficient for continuous traffic with South America or 
with the East; z.e., over ranges of 6,250 miles or more. 
The signals at these distances are seriously interfered 
with by atmospherics. For example at Hanoi the signals 
_from Croix d’Hins can be heard strongly between 21:00 
/ and 05:00 G.M.T., but at other times they fade. Similarly 
'at Shanghai the signals are unreadable between 17:00 
'and 19:00, although they are strong at 21:00 G.M.T., and 
throughout the morning. This is apparently one of the 
reasons underlying the project for the large Paris Radio 
Center upon which work has now been commenced. 


Radio Heroes Honored 
| PA BOUT two score wireless operators from various 
ships now in port stood reverently uncovered for 
‘five minutes in Battery Park on Decoration Day while a 
'wreath was hung on the monument erected to wireless 
operators who gave their lives by sticking to their posts 
until their ships sank. Among the names inscribed on 
the monument is that of Jack Phillips, who went down 
on the Titanic. 
The wreath was hung by E. E. Pillsbury and W. S. 
Fitzpatrick, of the Radio Corporation of America. 


‘ 


Intercity Co, Withdraws Action for Injunction 


'~APPLICATION of the Inter-City Radio Company of 
New York for an injunction to restrain Herbert 
‘Hoover, as Secretary of Commerce, and the Department 
-of Commerce from interfering with its business was 
withdrawn when it came up for hearing before Judge L. 
Hand in the Federal District Court. 
_ Attorneys for the petitioner announced that a satis- 
factory adjustment ‘had been made with the Department 
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of Commerce, permitting the radio company to operate its 
wireless business in New York, Cleveland, Detroit and 
Chicago. 

Application for an injunction was made by the radio 
company when Secretary Hoover threatened to revoke 
its license and directed discontinuance of its high-powered 
plant on the ground that it interfered with Government 
wireless stations and the operation of battleships at sea. 


Patent on Armstrong Circuit Upheld 


FAR-REACHING decision affecting wireless appa- 

ratus throughout the world has just been handed 
down by Justice Mayer, in the U. S. Federal Court, in 
favor of Edwin H. Armstrong and the Westinghouse 
Electric and Manufacturing Company. The decision con- 
firms the patent rights of the “Armstrong regenerative 
circuit.” It is probably the first time that such a patent 
has been confirmed in the courts. 

The action in which the decision was rendered was 
contested by the DeForest Wireless Telegraph Company 
and the American Telephone and Telegraph Company. 
These concerns urged prior invention, and also that Arm- 
strong’s invention was of a limited character. Judge 
Mayer held that Armstrong was the first inventor and 
that the invention was of a broad character, covering any 
regenerative arrangement. 


Executives of the Radio Corporation of America assembled at a 
dinner tendered David Sarnoff in honor of his appointment as 
General Manager of the Company 


Belgium to Build Radio Station 
BELGIUM is to begin the building of a wireless sta- 
“~ tion, having eight steel antenna towers, each 850 feet 
high. The station will cover 250 acres of ground and 
will simultaneously maintain twenty-four-hour service 
with North America, twelve-hour service with Argen- 
tina, and eight-hour service with the Congo. 


Radio Inventors: Relief Bill 


TH House Committee on military affairs has a re- 

port on the bill introduced in the House for the relief 
of inventors of improvements in radio communication. 
The bill seeks to obtain from the Government more than 
$13,000,000 for use of inventions commandeered during 
the war period. 

The claims are recognized as being valid but in the 
adjustment the aggregate amount is reduced to about 
$3,500,000. It is the purpose of the bill to settle these 
claims without resort to the Court of Claims. 


July 2nd Fight Described by Radiophone 


The Great International Sporting Event Will Be Voice-Broadcasted from 
the Ringside By Radiophone Under the Direction of the National 
Amateur Wireless Association on the Largest Scale Ever Attempted 


ROADCASTING by wireless a voice description of 

the Dempsey-Carpentier championship contest is 

not only a novelty for the annals of sport, but a 
new development in the field of applied science. The 
arrangements already made for the radiophone transmis- 
sion on July 2nd called for new and unusual departures 
in communication engineering. Never before has any- 
one undertaken the colossal task of. simultaneously mak- 
ing available a voice description of each incident in a 
fight to hundreds of thousands of people. Transmission 
of the voice by wireless on a large scale is new to the 
world, and the event has no little historical significance. 
The plans for its introduction have been carefully made 
so as to insure a complete success. Due to the fact that 
French and American causes are to be aided through the 
exhibitions in various cities, it has been possible to se- 
cure apparatus and services that would otherwise be 
available only at prohibitive cost. 

The transmitter to be used in this unusual voice broad- 
casting is the most powerful wireless telephone set of 
commercial type ever built. It is being donated by the 
Radio. Corporation of America for the purpose. The 
set has been assembled at the Schenectady laboratories 
of the General Electric Company, and when completed, 
will be brought down the Hudson River to the Lacka- 
wanna Terminal at Hoboken; N. J., where it will be in- 
stalled. The 400-foot tower at the Lackawanna Termi- 
nal will be used. An antenna of six wires, on 30-foot 
spreaders, will be swung between the 400-foot tower and 
the clock tower of the terminal building. The antenna 
will be 680 feet long, and the natural period 850 meters. 

The voice transmission will be on 1600 meters. On 
this wavelength the antenna current will be between 20 
and 25 amperes, representing approximately 3% K.W., 
and the daylight range of the station will undoubtedly be 


in excess of 200 miles overland, representing 125,000 ~ 


square miles. 

The radio station at Hoboken will be connected by 
direct wire to the ringside at Jersey City, and as the 
fight progresses, each blow struck and each incident, 
round by round, will be described by voice, and the 
spoken words will go hurtling through the air to be in- 
stantaneously received in the theatres, halls and audi- 
toriums scattered over cities within an area of more than 
125,000 square miles. 

Through the courtesy of Tex Rickard, promoter of 
the big fight, voice-broadcasting of the event is to be the 
means of materially aiding the work of the American 
Committee for Devastated France and also the Navy 
Club of the United States. These organizations will 
share equally in the contributions secured by large gath- 
erings in theatres, halls and other places. The amateur 
radio operators of the country are to be the connecting 
link between the voice in the air and these audiences. The 
entire broadcasting arrangements, both transmitting and 
receiving, are under the direction of the National Ama- 
teur Wireless ‘Association, but there are no restrictions. 
Any amateur who is skilled in reception is eligible, 
whether or not he is a member of any organization. 

Representatives of the American Committee for De- 
vastated France and the Navy Club are engaging halls 
and theatres for July 2. All financial arrangements are 
entirely within the hands of these two organizations, and 
all admission charges are, fixed by them. All arrange- 
ments of that kind are being rapidly completed. 

As theatres, halls and auditoriums are secured in the 


_this unprecedented undertaking of voice broadcasting, 
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sixty-one cities, assignments of skilled amateur wireless 
operators will be made. 

The assignment of amateur radio operators who desire 
to participate in this greatest of all sporting events and 


and who are willing to voluntarily assist in this most 
worthy cause, will be made in accordance with their quali- 
fications, which, necessarily, must be of the highest type. 

In participating in this great event, unparalleled in the 
annals of sport or the history of radio communication, 
the amateur will be identified with an undertaking which 
has for its object the rehabilitation of the devastated re- 
gions of France, and to provide for the comfort and 
happiness of the men of our navy when off duty—objects | 
which most certainly should appeal to the patriotism of | 
every amateur, 

At a joint meeting of executives of the American Com- 
mittee for Devastated France and the Navy Club a reso- 
lution was passed suggesting that recognition of the serv- 
ices of the amateurs be issued in permanent form. This | 
resolution has been embodied in a certificate which will be — 
presented to each amateur participating in the radiophone 
broadcasting. 

In effect, it officially testifies to the expert assistance 
rendered voluntarily by its holder, and his essential par- 
ticipation in the reception of broadcasted radiophone re- 
ports employed in this manner for the first time in his- 
tory, making possible the successful accomplishment of 
the following objects: 

Promotion of amity between the nations represented 
in the greatest international sporting event on record. 


The scientific triumph of simultaneous transmission 
of the human voice without the aid of wires to audi- 
ences in many cities. 

The contribution of financial and material aid in the 
task of rehabilitating the war-torn and devastated re- 
gions of France. 


Aiding establishment and maintenance of a home, 
hotel and club for enlisted men of the United States 
Navy and Marine Corps. . 


It will bear the signatures of Tex Rickard, Georges | 
Carpentier, Jack Dempsey, Miss Anne Morgan and 
Franklin D. Roosevelt. 

In small cities, towns, villages, hamlets or private — 
homes amateur operators can actively participate in the — 
furtherance of this unprecedented undertaking in the 
way of inviting small gatherings of their friends to lis- | 
ten to the voice description of the big fight. This only — 
applies, of course, in locations where halls are not se- 
cured by the American Committee for Devastated 9 
France and the Navy Club and the arrangements handled — 
by these organizations. 7 

In the case of these small gatherings it is suggested _ 
that amateurs can take up a voluntary contribution, and 
any amount made up in this way will be acceptable, and — 
will be appreciated. Money collected in this way should _ 
be sent to the office of the National Amateur Wireless — 
Association, 326 Broadway, New York. Full acknowl 
edgment of all such contributions, with the name and ad- | 
dress of the amateur in charge of such local arrange- 
ments, will appear in the columns of THe Wrretess AGE, — 

‘All money received in this way will be immediately — 
turned over to the Committee for Devastated France and _ 
the Navy Club, who will acknowledge its receipt through 
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these columns. 
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Some Operating Characteristics of 


Electron Tubes 


By W. C. White, E. E, 


Research Laboratory, General Hlectric Company 


HE three-element tube is becoming a fairly com- 

mon tool to the physicist, electrical engineer and ex- 
perimenter, and the literature on the subject has 
grown rapidly, so that at the present time it is really 
voluminous. 
Its theory of operation is quite widely known and is 
found in most modern textbooks on physics and radio 
Radio literature is usually generously 


- sprinkled with vacuum-tube circuit diagrams. 


_ total electron emission. 


of current. 


P 


it is not the purpose of this paper to take up any of 
the fundamental theories of operation of the tube or its 
circuits, but to furnish information and give help to those 
who professionally, or for pleasure, experiment with these 
devices. : 

It is also not the intention to attempt to cover the field 
of tube operation, but merely to call attention to certain 
phases of the subject not widely known or appreciated. 


ul 
/igureé 1 


Vigure 2 
Diagrams of circuits when filaments are heated by low-voltage direct current or alternating current 

(3) Do not, for any length of time, exceed the 
maximum filament rating, and in all cases reduce the 


filament temperature to as low a value as is consist- 
ent with satisfactory operation of the apparatus. 


It is a rather usual occurrence to those working with 


vacuum tubes in an experimental way to encounter 


unlooked-for difficulties and obtain unexpected results. 
A number of these more unusual effects will be dis- 


cussed; first those of a general nature, next those occur- 


ring when the tube is used as an oscillator, and finally a 
few when the tube is used for other purposes. 

A tungsten filament type of tube is assumed in the para- 
graphs to follow, and most of the discussion relates to 
power tubes. 

Certain properties of a tungsten filament as an elec- 


_ tron emitting source will first be mentioned, for although 
these are simple and probably well known, they will bear 


repetition because of their importance in obtaining satis- 
factory results with such a type of tube. 

The electron emission and life of a filament are quite 
sensitive to changes of filament current. A 1 per cent. 
change in filament current causes about 25 per cent. 
change in life and approximately a 10 per cent. change in 
An increasing filament current 
decreases the life and increases the emission. 

Owing to the fact that, like most other metals, tungsten 
has a positive temperature coefficient of resistance, a cer- 
tain percentage change of current gives a correspondingly 
greater change of voltage. Numerically, this amounts to 
a 134 per cent. change of voltage for a 1 per cent. change 
Therefore life and electron emission from a 
tungsten filament are more subject to filament current 


_ change than voltage change of the filament. 


1} 


Although in the past it has usually been the custom to 
operate the tungsten filaments of vacuum tubes at an ap- 
proximately constant current by means of an ammeter, 
operation at constant voltage is to be recommended as 
giving a much longer life to the filament in about the 
ratio of three to one. 


In operating tungsten filaments in vacuum tubes, ob- 
servance of the three following rules will greatly increase 
the useful life of the tubes: 


(1) The most favorable adjustment of the set, of 
which the tube is a part, is the one which gives the 
desired result with the lowest value of: plate current, 


(2) The filament current or temperature should 
not be materially raised to give a slightly increased 
output, or signal, which is not vitally necessary. 


ete 
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Most tubes are designed for operation in one or two 
designated positions; that is, vertically, or horizontally, 
with a certain side, or end, up. It is advisable to observe 
this feature, because a hot tungsten filament has a ten- 
dency to very slowly sag, and if this is not prevented, or 
compensated, by operation in a certain designated posi- 
tion, there is liable to be changes in the electrical con- 
stants of the tube, caused by changes in the distance 
between the electrodes, 

If for some reason the vacuum in a tube becomes 
faulty, it is usually noted by the characteristic glow due 
to ionization of the gases present. If gases evolved from 
the metal parts or glass, due usually to the heat from an 
overload, are the cause of this glow, it will be blue in 
color; whereas, if it is due to leakage of air, it will 
appear purple or pink. 

‘Occasionally a tube will be met with which, when the 
filament is energized, shows a sort of yellowish-white 
smoke in the interior near the filament or it fails to come 
up to normal brilliancy at rated amperes and a dark-blue 
powder forms on the plate and grid. Both these effects 
are due to considerable amounts of leakage of air, but 
formed under different conditions. 


The smoke or powder formed is an oxide of tungsten 
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which exists in several forms and varied in color from a 
very light yellow to a very dark blue, depending upon 
the conditions at the time of its formation. 

One limit to the possible output of a tube an an oscilla- 
tor is the amount of energy that can be dissipated safely 
in the form of heat. If it is attempted to dissipate too 
much energy, the glass and electrodes will be liable to 
evolve gas which reduces the vacuum. If the tube is 
enclosed in a small unventilated space, normal operation 
may overheat the glass of the bulb and cause it to evolve 
gas. This is most likely to occur where a number of 
tubes are operated in parallel, thus causing a consider- 
able energy dissipation in a small area. 

When the filament of a power tube is operated from a 
direct current source through a regulating resistance, the 
plate current causes an inequality in the filament cur- 
rent. This action is represented in figure I. 

The electron emission occurs along the length of the 
filament and therefore one end of the filament will carry 
more total current than the other end; this causes one 
end of the filament to ‘be the hotter, which for the same 
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Diagrams of circuits for oscillating tubes 


amount of emission will shorten the life. The relative 
resistance values of the regulating rheostat and the fila- 
ment, and also the location of the point of connection 
between the filament and plate circuits, determines the 
amount and direction of this effect. As shown in figure 
I, the plate current causes the filament temperature to 
decrease at the positive filament terminal. This is the 
safest and best mode of connection. 

If, however, the filament is operated from a few cells 
of storage battery, or directly from a low-voltage direct- 
current generator, so that the resistance in series with 


the filament is small, it is immaterial whether the return © 


from the plate circuit is made to the positive or nega- 
tive terminal of the filament; the heating current in the 
negative side of the filament is increased by the same 
amount. ‘A considerable resistance in series with the 
filament is essential to any alteration in the distribution 
of the flow of plate current through the filament circuit 
as a safety precaution. As the plate current is usually 
in the neighborhood of 2 per cent. to 7 per cent. of the 
filament current, and as a 3 per cent. increase of filament 
current ‘halves the life of a tungsten filament, the impor- 
tance of this effect _is- evident. . 


If a low-voltage direct-current generator is used for, - 


filament lighting, it is usually connected in circuit as 
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shown in figure 2, the filaments being directly connected 


~nals should be connected directly to the transformer low- 
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to the armature leads, the adjustment of filament tem- 
perature being made by a rheostat in the field circuit of 
the generator. With such an arrangement difficulty may 
be experienced with the generator not building up if the — 
filaments are left in circuit. This is owing to the fact 
that the cold resistance of a tungsten filament is very 
low, only one-thirteenth to one-sixteenth of its normal 
operating resistance. Therefore, if a small low-voltage 
direct-current generator is used at full load to supply 
tungsten filaments, the cold resistance of the filaments 
may be so low that it acts as practically a short circuit 
on the armature and prevents the generator from building 
up. 

£On power tubes it is preferable to use alternating cur- 
rent for filament excitation. The chief reason for using 
A.C. is that it obviates the unbalanced condition of a 
D.C. filament current, as described in a previous para- 
graph. It is also more practical to generate and dis- 
tribute the low-voltage high-current energy for filament 
operation by means of A.C. 


figure 7 
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In using A.C. for filament excitation the filament termi-— | 


voltage terminals, the regulating resistance being placed 
on the power side. Also the return of the grid and plate — 
circuit should be made to a center tap of the coil supply- 
ing the filament. This mode of connection assures mini- 9) 
mum disturbance in the plate and grid circuits from the § 
frequency of the filament source. Both these points are — 
shown in figure 3. +? 

Some points in connection with the use of tubes as | 
oscillators will next be taken up. . YW 

In the various diagrams of connections which are 


shown in this paper, each one is simplified so as to more | 
clearly show the point under discussion. For this reason — 
many diagrams for clearness or simplicity omit features — 
which in another paragraph are shown to be advisable. 

In all tube oscillator circuits there is an inductance in 
the plate circuit across which the high-frequency voltage 
is set up. (Care should be taken that this inductance is _ 
not placed between the filament energy source and the — 
plate energy source, as shown in figure 4A. Both of | 
these sources have, usually, a large capacity or a certain 
resistance to ground, so that a circulating current will — 
flow through the coil and through each source to ground. 
For the type of circuit shown, the correct arrangement is. 
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{ shown in figure 4B. The importance of having the cir- 


cuit. 


plate circuit and through the plate voltage source. 


tubes are operated in parallel. 
the tubes in parallel accentuates the effect. 
_ pedient which often aids in overcoming this difficulty is 
_ the insertion of a very small inductance (a few microhen- 
Ties) in one or more of the grid leads close to a tube 
‘grid terminal. 


cuit correct in this respect becomes greater the larger the 


power and the higher the voltage used. 

In arranging an oscillating circuit to deliver high- 
frequency energy, it is important to reduce to a minimum 
the losses in the high-frequency circuits. Not only should 


the wires used be of low resistance and the condensers 


have low losses, but it is best to trace through the circuits 
carrying high- frequency currents, to be sure that the 
resistance is a minimum. 

Three common errors in this respect are shown in figure 
5A, which represents a capacity coupled oscillator cir- 
In this diagram the high-frequency current of the 
oscillating circuit must pass through a resistance path 


_ comprising the filament in parallel with its resistance and 


Also it must pass through a fuse in the 
In 
figure 5B the same circuit is shown with these three er- 
rors corrected; the first, by changing the wiring so that 
the return of the grid and plate circuits is brought back 
to the same filament terminal; the second, by change of 
the fuse position, and the third, by shunting the plate 
circuit generator with a by-pass condenser. 

For miscellaneous laboratory work the capacity coupled 


battery source. 
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Improved circuits for oscillating tubes 


| type of circuit is a very convenient one to set up and op- 
erate, usually giving little trouble. 
| cuit happens to be set up in a certain peculiar way, very 
| puzzling results and failure to operate may sometimes 
_ occur, particularly if a tube of low impedance is used, or 
"several tubes are in parallel. 


However, if the cir- 


This arrangement is shown in figure 6A. If, as shown 


in this diagram, the leads from the coupling condenser C 
are connected to the plate and grid coil terminals rather 


than to the corresponding tube terminals, as shown in 


_ figure 6B, very high-frequency oscillations may occur, a 


second capacity coupled circuit being formed, the capacity 


| between the electrodes acting as the coupling condenser 
_and the leads between the grid and plate coils and the 
_ corresponding tube terminals acting as the grid and plate 


inductances. This condition is accentuated by having 


these leads long and the leads to the coupling capacity 
_ short. 


This unexpected production of ultra high-frequency 


oscillations is often a very troublesome problem in high- 


power tube apparatus when a considerable number of 
The low impedance of 
One ex- 


This coil is shown in figure 7. This figure also shows 


fuses in the plate circuit of each individual tube, a very 
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desirable feature on high-power high-voltage tubes. This — 
fuse should blow at two to four times the rated plate 
current of the tube. 

This figure 7 also shows another desirable feature for 
high-voltage, power-tube circuits. In experimental work 
with oscillating circuits unusual conditions may occur 
which will cause transient voltages to be set up between 
the grid and the filament, which will reach peak values 
many times higher than that set up in normal operation. 
It is impractical to design and construct a tube and its 
base to stand up under this very abnormal voltage, which 
only occasionally occurs, due to incorrect adjustment. 

‘A safety spark gap should therefore be provided be- 
tween the grid and filament terminals at or near the tube 
socket or mounting. This gap should ‘be adjusted to 
between one-thirty-second and one-quarter inch, depend- 
ing upon the plate voltage employed and the number and 
type of tubes used. This precaution should be taken on 
any tube or group of tubes delivering over 50 watts of 
alternating current energy or operating at a plate poten- 
tial above 2000 volts. 

In one of the simplest and most frequently used forms 
of capacity-coupled circuit there is a precaution that 


should be observed. 


This is illustrated in figure 8. It will be noted that the 
coupling capacity 'C has one of its terminals connected 
through the grid coil to the negative terminal of the high- 
voltage plate source, while the other side of this capacity 
is connected through the plate coil to the positive terminal 
of the high-voltage source. Very often this capacity C 
is a variable air or oil dielectric condenser, and its break- 
down, due to high-frequency and high voltage, will there- 
fore short-circuit the generator. The resultant arcing 
inside the condenser may also burn the plates badly. 

This possibility may be prevented by the use of a sec- 
ond capacity C,, which should be large in capacity in 
comparison with 'C. The condenser C,, if it is at least one 
hundred times the value of C, need not be a low loss con- 
denser. It is necessary, of course, that the condenser C, 
safely stand the voltage of the D.C. source. 

In a typical form of oscillating circuit, as shown in 
figure 9, the frequency of oscillations is principally de- 
termined by the value of the capacity C and inductance L. 

‘As far as the natural frequency of oscillation is con- 
cerned, it will remain constant as long as the product of 
L and C is constant. However, it will be found that the 
type of circuit shown in figure 9 will only oscillate at a 
given frequency in a satisfactory manner when the ca- 
pacity C is under a certain limiting value. This is ex- 
plained by the fact that certain values of high-frequency — 
voltage are necessary on the grid and plate. If the 
capacity C is very large, the tube will not supply sufficient 
energy to pass enough current through C to set up across 
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Circuit having generator protective device 
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it the necessary grid and plate high-frequency voltage. 
The lower the value of resistance and the lower the losses 
in the oscillating circuit, the larger the value of 'C that 
may be used and still maintain oscillations. ee: 

For the type of circuit shown in figure 9, the limiting 
value of C, for the usual types of small tubes running at 
reasonable values of plate voltage, is in the neighborhood 
of a maximum of .oo1 microfarad for a frequency of 
one million cycles (300 meter wave-length). This is 
necessarily a very approximate figure because of the many 
factors which are involved, but it at least gives the ex- 
perimenter an idea of what not to use. 

In the use of high-voltage direct-current generators op- 
erated singly or in series, it has been found that when 
they are employed for supplying energy for tube-plate 
circuits, a considerable strain is imposed on the insula- 
tion of the armatures. This is particularly accentuated 
when the tubes are used for radio telegraphy and tele- 
phony where the load fluctuates rapidly, or is switched 


Ip 


Nor modulated Modulated 


Figure /8 
Figure 11—Circuit for reducing frequency variation 


off and on suddenly. For the usual type of circuits, one 
of which is shown in figure Io, the negative side of the 
generator is practically at ground potential. 

The strain which is imposed on the machines is in the 
form of a voltage surge which momentarily raises the 
generator voltage several fold. 
grounded, the strain occurs on the insulation between the 
frame or armature core and an armature conductor which 
at the instant is near the positive terminal or brush. 

A condenser shunted across the generator terminals, 
described in a previous paragraph, also acts as a suffi- 
cient protection against these voltage strains in the case 
of very small machines. In the case of generators, 
singly or in series, for voltages above 500 and power out- 
puts above 50 watts, some sort of protective device to 
safely limit and discharge this voltage should be used. 
For this service aluminum cell lightning arresters are very 


suitable. They should be connected across the generator 
terminals. In figure 10 one protective cell is shown in 
circuit. 


These cells consist of a pair of oxidized aluminum 
plates immersed in an electrolyte. Many different elec- 
trolytes are used to meet special requirements, but for ex- 
perimental purposes covering a short period of time a 
saturated solution of borax is satisfactory. These cells 
are connected in series, and when the oxide film is prop- 
erly formed, one cell should be used for each 300 volts 
of rated generator voltage. These cells involve the same 
general principles as the familiar type of electrolytic 
rectifier. 

These cells, owing to the thin oxide film acting as a 
dielectric, have considerable electrostatic capacity between 


One terminal being 


electrodes, which is an added advantage in their use as 
protective devices on generators supplying oscillating 
vacuum tubes. 

In certain experiments it is often desired to keep the 
frequency variation of a tube acting as a high-frequency 
oscillator as small as possible. This is particularly de- 
sirable in the calibration of. wavemeters and in measure- 
ment work. The variation of frequency due to voltage 
variations of the power sources can be greatly minimized 
by using a very high value of grid leak resistance 
as shown in figure 11. This applies to practically al 
types of oscillating circuits. 

It is often desired to obtain high-voltage high-frequency 
energy to test dielectrics and measure dielectric losses. 
Figure 12 shows a type of circuit very suitable for using 
an oscillating tube for this purpose. The frequency of 
oscillation is largely determined by the period of the sim- 
ple series circuit comprising L,, L,, L,, L, and C. The 
condenser C, is merely for safety, as explained in a pre- 
vious paragraph, and is large in comparison with C. Maxi- 
mum output is obtained by variation of L, and L,. The 


Fiowle /2 


Figure 12—Circuit for measuring dielectric losses. 


voltage obtained may be computed by measuring the fre- 
quency with a wavemeter and reading the current at A, 
passing through the condenser C of known capacity value. 
A spark gap across C may also be used to check the value 
of voltage obtained. 

For high voltages the capacity (C should be small and 
the inductance in circuit large. It is also important to 
have the losses low in the inductances and capacity. 

In most power tubes the higher the plate voltage that 
can be used, the greater the output. 
stand up under an increased voltage for many reasons, 


but there is one factor in connection with this limitation — 


that is usually overlooked. This factor is electrolysis of 
the glass. In most of the types of small-power tubes all 
the lead-in wires are usually carried through a common 
stem and seal. When this is the case, the plate voltage 
that may be used is limited by electrolytic action in the 
glass of this seal between the plate and grid leads. Hot 
glass is an electrolytic conductor; that is, the metallic 
elements in the glass appear at the negative pole. This 
electrolysis in the course of time, if continued, will ruin 
the seal, making it leak air, and sometimes even crack it. 
An early indication of this electrolysis which appears 
long before leakage occurs is a blackening of the grid 
leads in the glass of the seal near the vacuum end. This 
action takes place at the grid lead, because this is usually 
the most negative one when the tube is oscillating. 


Therefore, if tubes of this type are operated consider- 
ably above their rated plate voltage, the life is liable 
to be terminated by leakage of air into the bulb through | 


the seal, rather than filament burnout. 
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Tubes may fail to 


In the various circuits described, the source of D.Gay 


| 
| 
| 
| 
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- potential for the plate has been shown in series with the 


plate inductance. The shunt feed method of connection 
is just as satisfactory, but is sometimes not quite so con- 
venient for the experimenter with limited apparatus. 

‘(Also the various circuit diagrams in this paper have 
for the most part shown, for the sake of simplicity, a 
battery as a filament source and a D.C. generator as a 
plate source. ‘The filament battery may, of course, be 
replaced by a generator or transformer and the plate 
generator by a battery or a rectifier system for produc- 
ing D.C. from 'A.C. at commercial frequencies. 

There are a few points of interest that arise when a 
tube is used as an amplifier for alternating currents of 
appreciable energy (several watts at least), and when it 
is used as a voice current amplifier and modulator in 
tadio-telephony. 

A very common form of graphical plot employed to 
show one of the electrical characteristics of a three- 
element tube is given in figure 13B. The curve A-B illus- 
trates the well-known relation between grid voltage and 
plate current. This curve assumes a constant plate volt- 
age. However, in many amplifying circuits a resistance, 
as in figure 13A, is included in the plate circuit. 
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the modulated oscillator tube is considerably higher than 
in a straight oscillator circuit. More electron emission 
is therefore required for the modulator tube than for a 
simple oscillator tube. Very often poor articulation in a 
radio-telephone transmitter is due to insufficient electron 
emission in the oscillator tube. 

In a radio-telephone transmitter correct wave-lengths 
and normal antenna current are not, as in telegraphy, in- 
dications that the set is functioning properly. Neither of 
these factors give any information as to the degree of 
modulation. The amount of modulation is most satis- 
factorily obtained by means of an oscillograph, but this 
is seldom available for use when and where desired. 

‘A simple device to indicate modulation is a miniature 
tungsten filament lamp in the plate circuit of the modula- 
tor tube. This should be chosen of such a rating or so 
shunted that normally it burns at a dull red. When the 
microphone is spoken into, it should flash up and the 
degree of this brightening soon becomes a very good in- 
dication as to whether the modulation is normal or not. 
This arrangement is shown in figure 15. 

There are so many things that may prevent a radio- 
telephone transmitter from properly functioning while 
j 8 


Figure 13-8 
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Figures 13-A and 13-B—Amplifying circuit and characteristics 


When an alternating E.M.F. is connected between fila- 
ment and grid, a corresponding variation in plate cur- 
rent occurs. Therefore an alternating voltage is set up 
across the resistance in the plate circuit and the voltage 
of the plate is no longer constant, being higher than nor- 
mal voltage while the resistance is discharging and lower 
when it is charging. For this reason the grid voltage and 
plate current will not follow the curve A-B. They will, 
however, follow a curve of the type C-D, because at the 
low-plate current the plate voltage is higher than normal 


_and therefore a hhigher negative voltage is required to 


bring the plate current to zero, while at the higher plate- 
current end the actual plate voltage is lower and so the 
plate current is lower. ve 

In most amplifying circuits it is usually desired to keep 
the grid negative during practically the entire cycle of 
operation, and therefore the grid is made normally nega- 
tive by a so-called biasing potential. It is also usually 
desirable to make this normal negative potential of a 
value equal to half the grid voltage required to bring the 
plate current to zero. This value of normal negative 
grid voltage should be computed from the curve C-D 
rather than the static curve A-B. In other words, the 


best value of negative biasing grid voltage should reduce 


the plate current to much less than half the value ob- 
tained at zero volts on the grid. ‘A negative voltage that 
reduces it to about one-quarter value is approximately 
the best. 

The foregoing, of course, does not apply to receiving 
amplifiers or cases where the amount of plate-current 


_ fluctuation is small. 


The most usual method of modulation employed for 


-vacuum-tube radio-telephone transmitters is shown in fig- 


ure 14. In this arrangement the output of the oscillator 


_ tube is varied above and below its normal amount by 
variations in plate voltage set up by the amplified micro- 


phone voltages. Therefore the peak of plate current in 


figure /4 


Figure 14—Modulating circuit for a radiophone transmitter 


showing full radiation current, that an indicator, as de- 
scribed above, is very useful. 


OPERATING CHARACTERISTICS 


It is very desirable to operate the tungsten filaments of 
transmitting tubes at constant voltage rather than con- 
stant current. The filament life at constant voltage is 
approximaely three times the life at constant current. 

The emission during life at constant voltage drops 
slightly, but this can be easily taken care of in design if 
it is desired to maintain absolutely full output to the end 
of life. The filament current at constant voltage de- 
creases five to ten per cent. during life. For this reason it 
is not possible to obtain full life from a filament when 
an ammeter is used for adjustment. 


lale 


Circuit having 
tungsten filament 
lamp to indicate 
degree of modula. 


tion : 


Figure 5 


The variation of life and electron emission with fila- 
ment voltage is shown in figure 16. These curves show 
the poor economy in forcing a tube, because it will be 
seen that to double the emission reduces the life to one- 
quarter. Conversely it shows the advantage of operating 
a tube conservatively, for by reducing the electron emis- 
sion to one-half, which allows half rated output, the life 
is quadrupled. This is even more forcibly shown in 


16 


figure 17, which shows the variation of high frequency 
output current (radiation current), for a 5-watt tube in 
a typical oscillating circuit, plotted against filament 
amperes. At low filament temperatures the output is 
entirely limited by the electron emission whereas beyond 
a certain point increased emission does not appreciably 


increase the output, which becomes limited by other fac= 


tors in the tube. ‘A life curve with filament current is 
plotted on the same sheet and shows that, in order to 
gain an increase of 5 per cent. above rated output by 
filament temperature increase alone, the life is decreased 
to approximately 40 per cent. of the normal. 

In making filament adjustments the three following 
points should be kept in mind: 

(1) Do not materially raise the filament current to get 
a small increase of output. The curves of figure 17 
show the poor economy of this. Considering operation 
over a period of one year it would be more economical 
to operate conservatively two tubes in parallel and get 
even a greater output than from the one running with an 
excess filament temperature. 

(2) For long tube life the best circuit adjustment is 
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Figure 16—Graph showing variation of life and electron emission 
with filament voltage 


the one showing the lowest value of plate current. It is 
for this purpose that an ammeter in the plate circuit was 
suggested in a previous paragraph. It is well worth 
while to experiment with various circuit adjustments in 
order to get a satisfactory output with a minimum input 
current. Expressed in another way this simply means 
getting as thigh an oscillator efficiency as possible. If a 
milliammeter is not available for use in the place circuit, 
a miniature incandescent lamp may be employed during 
adjustment and the lowest current judged roughly by 
the filament brilliancy. 

(3) The maximum rated filament voltage of the tube 
should not be exceeded for any length of time. In all 
cases the filament should be maintained at as low a tem- 
perature as possible, consistent with satisfactory results. 
As noted in a previous paragraph the filament current at 
constant filament voltage decreases during life, therefore, 
adjustment by current is sure to result in abnormal tem- 
perature of the filament as its life progresses. All: tubes 
are given a certain rated filament current plus or minus 
an allowance at a rated voltage. This, as above stated, 
can apply only to a tube when it is new as the filament 
resistance increases during life. This rating denotes or 
should denote the filament voltage at which the tube will 
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give rated output at rated plate voltage throughout its 
average life under specified conditions. 
a distinct advantage if the user can obtain the result he 
desires by operating the filament at a voltage under nor- 


mal. Operation at 95 per cent. normal filament voltage — 


should double the life of the tube. Under many condi- 
tions this is possible. Under some abnormal conditions 
the filament must be operated at an over-voltage. Under 
the latter condition the user must expect and accept a 
shorter tube life. 

This question of rating is a difficult one, but not entirely 
unlike the rating of other electrical apparatus. Consider 


the case of a direct current motor rated 1 H.P. at 110 | 


volts. This rating is fixed by a commonly accepted set of 
standardization rules which govern permissible tempera- 
ture rises and other factors. Both the manufacturer and 
the user know that probably 2 H.P. is obtainable from 
the motor, but both also know that if this overload is 
persisted in, disastrous results are sure to follow sooner 
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figure 17—Radiation current for a 5-watt tube in an oscillating 

circuit plotted against filament amperes i 
or later and the useful life of the motor greatly short- 
ened. Also both know that the motor will operate at 
an over-voltage, say 150 volts, but they also both know 
that this lowers the factor of safety of the commutator 
and that a flashover or bad sparking is almost sure to 
result. Eventually vacuum tube ratings will also be fixed 


values, but this standardization must await a wider under- } 
standing of the technical features involved before it J, 


reaches the same status as in the case of highly standard- — 


ized forms of electrical machinery. 
In the case of the larger sizes of power tubes a fixed 


filament rating is maintained principally to insure uni- | 


formity and establish a definite tube rating. In all cases” 
the filament should be operated at as low a temperature 
as possible. 


It should be remembered that the variations of life, | | 


electron emission and other factors do not bear the same 
proportionality to filament current as to filament voltage. 


This is due to the temperature coefficient of resistance of 
the filament resulting in an increase of resistance with — 


an increase of current. Olwing to this factor a 5 per cent. 


change of filament voltage causes about a 3 per cent. 


change in filament current in the useful range of filament 
temperatures. ; 


Therefore, it is _ 
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PROGRESS 


In experimenting with different circuits and circuit ad- 
justments it is advisable to first operate at one-half or 
one-third normal voltage. In case of abnormal adjust- 
ment or faulty connections the tube itself then has a 
much larger factor of safety against destruction. 

This same precaution should also be observed when 
the set has not been operated for some time. 
case some part of the circuit has, through accident, been 
changed, no harm will come to the tubes and the voltage 
may be turned off and the circuit corrected. 

Most well made tubes will stand a great overload on the 
plate for a few seconds, but a continuation of an ab- 
normally high plate temperature is sure to deteriorate 
the vacuum. > : 
_ Most transmitting tubes have a definite plate voltage 
rating. As in the case of a filament voltage rating this 
voltage should ‘be the value which will give rated output 
throughout the average life of the tube. It is to the in- 
terest of the manufacturer to make this voltage as high 
as possible as it allows a higher power rating of the tube, 
but in all cases some factor limits this voltage. These 
|factors are usually electrolysis of the glass of the seal, 
dielectric strength in the base or stem, overheating of the 
‘metal parts or glass due to the increased energy to the 
plate, or puncturing of the glass. 

On the small types of tubes in which all the leads are 
brought through a common stem, electrolysis in the seal 
of this steam is the factor usually limiting the plate volt- 

age. 

causes air leakage through the seal and thus unduly short- 

‘ens the life of the tube. Even at rated voltage a slight, 

but harmless amount of electrolysis takes places which 

/can, be detected by a blackening of the grid leads in the 

‘glass of the seal. This blackening is due to electrolytic 

‘deposition on the grid leads which is the negative elec- 

trode for the electrolysis. 

‘At higher plate voltages where this electrolysis is more 
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JT is a well-known fact that the impedance of a tone 
I frequency amplifying transformer for maximum 
amplification must at least be equal to the output im- 
(a . . ° . 
pedance of the preceding tube in a cascade amplifying 
set. There is an allowable variation for the impedance 
of the transformer when loaded on the secondary by an 
amplifying tube, but nevertheless, the maximum signal 
is obtained from a transformer especially designed to fit 
the output impedance of the tubes with which it is used. 
_ ‘An audio frequency transformer has been developed by 
the Radio Corporation which has been specially designed 
for use with the Radiotron U. V.-201 amplifier tubes, and 
in which the transformer losses have been reduced to a 
minimum. 
__ The new transformer of shell type design is shown in 
the accompanying illustration. Its characteristics are: 
Ratio of secondary to primary turns, 9/1; the useful 
frequency range, 60 to 3000 cycles; the allowable current 
on each winding, 10 milliamperes; the test voltage be- 


tween windings and between core and windings, 300 volts 
at 60 cycles ; the terminal voltage limit of secondary wind- 


ing is 300 volts; the D. C. resistance of windings: 
primary 430 ohms, secondary 5100 ohms;. impedance at 
1000 cycles (one milliampere) : 

‘ (approximate) 
Primary with secondary open..........ccseesesesees 19,000 ohms 
Primary with secondary Shorted weenie es 
Secondary with primary open... 1,400,000 “ 
Secondary with primary closed...........:seseeee 43,000 “ 


Overall length 37%", height 234, base 2 x 234". Core 
75 soft iron laminations. 


In general, a tone-frequency amplifier transformer 


Then in _ 


At plate voltages above rated value electrolysis: 
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severe the glass of the seal in the vicinity of the grid lead 
changes to a dark brown color. 

In a radio telephone transmitting circuit of the usual 
type a modulator tube is employed and a buzzer is often 
substituted for the microphone when it is desired to send 
out interrupted continuous waves. This imposes very 
severe voltage strains on the oscillator tube and if an 
over-voltage is also applied to its plate the voltage be- 
tween grid and filament may be excessive. The pro- 
tective gaps described in a previous paragraph are a 
safeguard against breakdown due to this voltage. 

Unless the constants of the oscillating circuit are 
changed the plate current will go up when the plate volt- 
age is increased causing the energy loss to the plate to be 
rapidly increased. This, of course, is liable to cause 
deterioration of the vacuum. 

Puncturing of the glass occasionally is met with and is 
caused by the heat of electron bombardment or dielectric 
losses softening the glass or it may be caused by excessive 
voltage when the glass is a dielectric. 

In most types of tubes, if puncturing does occur, it will 
take place through the stem between the leads inside the 
stem and the sleeve on the outside which either supports 
the grid or plate structure. Such puncturing is much 
more liable to occur when the glass is very much heated 
due to overload. It is most effectively provided against 
by the protective spark gap previously mentioned which 
should be set as close as possible and still permit normal 
operation. Puncturing of the bulb itself is rare at plate 
voltages under 5000. 

Some of the principal precautions to be observed in the 
use of power tubes have been explained. The experi- 
menter with the larger sizes of tubes will find many inter- 
esting conditions and discover many new phenomena. 
However, he must be careful and use good judgment. or 
an undue destruction of tubes and apparatus is almost 
sure to result. 


A New Inter-Tube Audio-Frequency 
Amplifying ‘Transformer 


should occupy the same position in the output circuit of a 
vacuum tube as the receiving telephone. The terminals 
P and F of this transformer should be connected to the 
binding posts which 
ordinarily are con- 
nected to the tele- 
phone receiver. The 
secondary terminals 
should connect to 
the grid and filament 
of the following tube. 
Such a circuit using 
two stages of tone 
frequency amplifica- 
tion is shown in fig- 
ure 1. This circuit 
makes use of a Radi- 
otron U.V. 200 as a 
detector and the am- 
plifying qualities of Radiotron U.V. 2o1. 

In many radio receiver circuits, it is of great advan- 
tage to connect a variable condenser from the plate of the 
detector tube to the negative side of filament, as shown by 
the dotted line at C1. It is also frequently advisable to 
ground the point shown by the dotted lines at G in order 
to obtain complete stability and eliminate inductive noises, 
although it is possible that noisy operation may be caused 
by rundown batteries, loose connections and faulty ad- 
justment of the amplifier. 


The audio-frequency eee trans- 
former completely assembled 
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If the Radiotron amplifier U. V. 201 is used in the cir- 
cuit of figure 1, a plate potential of from 40 to 100 volts 
may be used, the resultant amplification increasing with 
the voltage. Forty volts, however, is sufficient for ordi- 
nary purposes. When using 100 volts on Radiotrons 
U. V. 201, the plate current is approximately 5 milliam- 
peres, and if this voltage is used, the polarity of connec- 
tion to the telephone receivers should be such as to in- 
crease the magnetization of the permanent magnets rather 
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amplification. The lead from terminal “G” should be — 


kept reasonably short, but in cascade amplifier sets adja- 


cent transformers should not be mounted too close; a — 


separation of at least 3 or 4 inches should be allowed. 


Ri, R2, R3 are the filament control rheostats PR535, . 


and Rg is a special “A” battery potentiometer. 
The circuit diagram here given has the secondary F 


terminal connected to the filament rheostat on the side 


away from the filament. This puts a bias negative poten- 
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Figure 1—Hook-up of two audio-frequency transformers in a circuit using two stages of amplification 


than to decrease it. Using Radiotron U. V. 200, as a 
detector, the plate voltage should be adjusted to some 
value between 18 and 221% volts. . 

It is highly essential to connect the transformer termi- 
nals as marked and as shown in figure 1. Transformer 
terminal marked “G’ must always be connected to the 
grid of the next tube. 

In all radio amplifier circuits using this transformer, 
the insulation of all apparatus connected to the secondary 
must be as perfect as possible. Leakage from the grid 
to the filament of amplifier tubes, through the socket, 
mounting, panel, wiring, or otherwise, will decrease the 


tial on the grid of the amplifier tube which will have a 
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value of approximately one volt providing a 6-volt bat- — 


tery is used and the filament current is adjusted to the 
normal value of one ampere. 


of amplification. One or two dry cells may be connected 


in series with the grid circuit. These cells should be con- | 


nected near to the low potential terminal of the secon- 
dary; that is, next to one leg of the filament. 


secondary. 


Stagger- Wound Inductances for 


Radio Work 


By D. R. Clemons 


HE choice of inductancess for radio circuits is 

governed by the value of the unit, the space avail- 

able, and the coil design. Flat spiral inductances 
are highly efficient and desirable in radio circuits, but 
they are not always conveniently mounted in a fixed 
position, or for variation of magnetic coupling with a 
second coil. Inductances of this form are desirable for 
wave-meters, receptors, and low power transmitting 
circuits. 

Three typical stagger-wound inductances, selected for 
use in wave-meters or short wave receptors, and also a 
primary-and secondary system for long wave tuners up 
to 20,000 meters, will be described. In addition a descrip- 
tion is given of an inductance that is eminently suitable for 
low power tube and spark transmitters. 

In constructing inductances of this type the wire is 
stagger-wound through a number of wooden pegs. set 
radially into holes drilled into a cylindrical wooden core. 
This core provides a suitable base for mounting the coil 
upon a panel; or it may be drilled and carried upon two 
brass rods so that it may be moved-to or away froma 


will not be uniform as the depth increases. 
employing relatively coarse wire, the rigidity of the wire 


Coils suitable for receivers and wavemeters 


inductance ' 


holds the winding symmetrical through a few pegs, but if | 


using 1 millihenry | 


Separate biasing batteries _ 
may be used if it is desired to get the absolute maximum | 


The posi- — 
tive terminal of the battery should connect to one leg | 
of the filament and the negative terminal to the tuner | 


For .coils | 


the wire is finer than No, 22 gauge the number of pegs — 
should be substantially increased. This principle is illus- 
trated where seven pegs are used for coarse wire and 

s| 


PY 


second coil. An odd number of pegs must be used; i.e., 5, 
7, 11, etc. The number will depend upon wire size and 
the depth of windings. If the pegs are few, the winding 


‘formly in position if the tension is not great. 
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seventeen for finer gauge material. Some flat spirals are 
varnished and the pegs are drawn out or entirely removed 
as the winding proceeds. The coil then stands without 
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Sideview of stagger-wound coil 
the pegs in position. This latter practice is not recom- 
mended where high temperatures or inclement weather 
may be encountered. The pegs are of dry wood and can- 
not impair the efficiency by remaining in position. 

For winding inductances with relatively fine wire, a 
wooden frame is first constructed and arranged so that 
it may be turned by hand. The wire is fed alternately 
through the pegs; passing to the right and left of the 
pegs as the framework revolves. The wire will lay uni- 
However, 
if the tension is heavy—that is, if the wire is wound in 
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figure 1 


Figure 1—Strip for accurately locating pegholes about cores 
Figure 2—Suitable mounting for movable and stationary coil 


tightly and even forced inward occasionally—more wire 
may be placed within a given depth. This latter practise 
results in a coil that is not so uniformly symmetrical, but 
the inductance within it may be more than twice as great 
as a loosely wound coil. It is true that its capacity will 
increase somewhat, but this increased capacity scarcely 
differs from a coil loosely wound. A comparison of two 
coils wound loosely and crowded is shown in the first 
illustration. It should be borne in mind that energy losses 


due to the capacity of the coil itself are negligible unless 
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it should cause the coil’s fundamental to occur. within a 
band: of wave-lengths to which the system may be tuned. 
Where an inductance is provided with numerous lengthy 
taps, the loss due to this addition may be much greater 
than losses in the coil itself. 

Graphic curves show the inductance increase with the 


| 
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Depth tram core 


Staggered coil No. 1—Diam. Core, 


13%, inches; Pegs, 17 matches; 
Wire, No. 2 S. Silk 


depth of winding. Should any intermediate values be 
required, a tap or lead may be attached for that-value. In 
solenoids, multi-layer coils or spirals, slight variation from 
given curves must be expected. This is due to the im- 
practicability of reproducing a coil accurately. Curves 
given are the averages taken from several similar coils 
symmetrically wound. 

A type of coil suitable for receivers and wave-meters 
requiring about 1 millihenry for inductance is shown in 


j 


| 
i 


End yiews showing tap leads 


figure 1. The curve given is for the coil at A, in which 
the winding is symmetrically wound by the method pre- 
viously mentioned. The inductance is 480 millihenries. 
The coil to the right is similar except that the winding is 
forced to gain increased inductance. Its value is 1,200 
millihenries. Both coils were constructed as follows: 
The core is a section of magnet-spool centers 134 inches 
in diameter, cut squarely to a length of 54 inch. A strip 
of paper 54 inch wide is placed about the cylinder and 
the circumference marked where the strip overlaps. A 
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line along the center is marked into seventeen points of 
equal spacing; or a point for each desired peg, as shown 
by figure 1. These points are then struck through into 
the wood by wrapping the strip about the core and using a 
prick punch. These points are then drilled with 3/32 
inch holes and free ends of match stems driven in tightly. 
The framework is then complete. Several ounces of No. 
26 s. silk wire is then stagger-wound through the frame- 
work by first attaching it to the base of one peg with 
several inches of wire protruding for leads. The frame- 
work is then turned slowly as the wire is fed alternately 
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Staggered Coil—Diam. Core, 1% inches; Pegs, 7, skivers; 
Wire No. 18, Annunciator 


to the right and left of the pegs until a desired value, 
diameter, or depth is reached. If intermediate taps are 
required they may be soldered into a bared section of 
the wire and the joint covered with tape. On finishing 
the spiral all protruding stems or pegs are cut away and 
the coil is varnished. 

Coils in the illustrations at figure 1 are 414 inches in 
diameter, while a side view shows the core length of % 
inch. The inductance of coil A is 480 millihenries, which, 
with a capacity of .0005 mfd., tunes from 95 to 920 
meters. Its fundamental is 74 meters. Two such coils 
in series tune from 270 to 2,150 meters, giving a value of 
2,705 millihenries. The distributed capacity of coil A is 
7.5 micro-mfds.; coil B 12.5 micro-mfds.; and where two 
coils are used in series, their relative surface capacity is 
16 micro-mfds. 

For long wave receptors it is desirable to employ two 
small coils for magnetic coupling to secondary. Large 
loading systems must be used in the respective circuits. 
A primary and secondary load system will now be de- 
scribed. Illustrations of this application in a tuner will be 
found in the November issue of the WirELEss AGE on 
‘The Universal Wavelength Receiver.” 

A rolling pin measuring 214 inches in diameter is cut 
into nine sections, each 34 inch long. A 34 inch strip of 
paper is wrapped about one disc or core and the point of 
overlap marked. This strip is then sub-divided into 
eleven equal spaces similar to figure 1. By binding it 
about each core-disc the points are indicated in the wood 
with a prick punch and each drilled with a 3/16 inch 
hole. Eleven wooden pegs, called “skivers,”’ are set into 
the holes of each core. Skivers are used in butchershops 
for pinning meat rolls and they are very cheap. After 
nine of these forms are constructed, the wire may be 
wound in position by the usual process. No. 24 gauge s. 
cotton should be wound to a depth of 234 inches on each 
coil. Projecting pegs are then cut off with a hacksaw 
and the coils are varnished. All nine coils are fastened 
together by passing two threaded brass rods through cor- 
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responding holes through the cores. All coils must be 
connected so that all fields interlink or add; i.e, the 
general direction in which the windings progress must be 
continuous throughout. A curve is shown for this type. 

Eight coil frames are similarly constructed for the 
secondary system. This latter is wound with No. 26 s. 
cotton wire. They also are mounted upon brass tie-rods. — 
Such units for long waves are very effective and eco- 
nomically constructed. They are easily separated or dead- 
ended and tapped for any inductance value required. 

A: very efficient and practical coil for spark or tube 
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Staggered Coil—Diam. Core, 2% inches; Pegs 11, skivers; 
Wire No. 24 8S. Cotton ' 


transmitters is illustrated and an accurate curve provided. 
This variety is constructed like the inductances used in the 
“Buzzer Transmitter’ recently described in the WIRELESS 
Ace. A core is cut from a spool center measuring 134 
inches in diameter. Seven 3/16 inch holes are located 
and drilled by again using the paper strip described. 
Wooden skivers are then firmly glued into position and 
the framework wound with No. 18 cotton covered an- 
nunciator wire. Such wire is excellent for very high 
frequency circuits. Leads may be secured by soldering 
a short lead into a short space bared of insulation. The 
joint is covered with tape and the winding completed. 
On the last turn a hole is drilled in one peg, through 
which the finishing turn passes to provide an extended 
lead. Pegs are then cut, and the unit varnished. | 

Illustrations show this last unit. The diameter is 71% | 
inches and 5 inch core length; although this core may 
project outward somewhat in case the coil is to be held 
away from the point of attachment. The inductance is 
127 millihenries; capacity 4.2 micro-mfds. Where sev- 
eral coils are to form a large unit as described for the 
long wave tuner, radial pegs may be set into a solid core 
not cut into separate sections. It is advisable to construct 
each unit separately for convenient handling. © 

For a variable coupling between two staggered spirals, 
holes may be drilled in such a way that one coil may be 
moved along two small rods passing through them as 
shown in figure 2. — 

Varnishing all coils with liquid bakelite or shellac after 
winding not only excludes moisture, but also strengthens 
the work mechanically. One light application should be 
followed with a heavier covering. 

In conclusion it should be said that any losses or capa- 
citive changes due to varnish is negligible. For induct- 
ances of less than 5 millihenries, there is no change re- 
corded in the measuring instruments. For very large 
inductances in the order of 40 millihenries the capaci- — 
tive change due to two heavy applications of varnish © 
is so very low that it may be considered negligible. 
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Radio Telegraph and Telephone 


‘Transmitter and Receiver 


SYSTEM of radio telegraphy and telephony in 
A which a message can be telegraphed simultaneously 
with a radio telephone conversation has been de- 
scribed by A. H. Taylor, who says the circuit has many 
new and novel features, among which are the following: 

1. Telegraph signals and telephone conversation may 
be transmitted in such a way that the telephone conversa- 
tion cannot be received continuously in logical sequence. 

2. The transmitter will operate on a single antenna 
and will radiate a telephone conversation on either a car- 
rier wave or a signal carrier wave on intermittent blocks 
of speech and will simultaneously transmit ileeieeS sig- 
nals on the signal carrier wave. 

3. The receiving circuit will work in conjunction with 
the transmitter, comprising a single antenna system with 
a plurality of co-operative oscillating circuits adapted to 
respond to the carrier and signal carrier wave and piece 
together or combine the blocks of telephone conversation 
and simultaneously receive the telegraph signals. 

In other systems for the simultaneous transmission of 
radio telegraph signals it has been customary to employ 
two distinct oscillating circuits energized ‘by separate 
transmitters. It ‘has also been proposed to utilize a com- 
mutating circuit in a multiplex system for transmitting a 
plurality of radio telegraph signals having different fre- 
quencies. Another system is that by which radio tele- 
phone or telegraph signals may be transmitted in a semi- 
secret way by employing a rotating contact breaker in 
the antenna circuit. Another suggestion is that telegraph 
and telephone signals may be transmitted simultaneously 
on a single wave length. 

In the system for the simultaneous transmission of radio 
telegraph and telephone signals, described here, secret 
communication has been successfully established by radio 
telephone, simultaneously with the transmission of tele- 
graph signals between the Bureau of Standards, Wash- 
ington, and the Naval Air Station, Anacostia, D.C. The 
telegraph signals could not be heard in the telephone re- 


ceiving circuits and the telephone conversation did not: 


interfere with telegraph reception. It was also impossible 
to receive intelligently the telephone conversation with 


' standard receiving apparatus. 


Figure 1 indicates an antenna, and series variable con- 
densers, and the antenna inductance connected to ground. 
The inductance may be energized by a source of sustained 
oscillations, by means of the coupling coil or any form of 
connection may ‘be employed to suitably excite the antenna 
system. The sustained oscillations are modulated in ac- 
cordance with voice frequencies by a suitably arranged 
circuit at A. The series variable condenser C in the an- 
tenna circuit is shunted by a key. The condenser may 
be substituted by a suitable inductance C, as shown in 
figure T/A. 

Figure 2 shows the fundamental action of the simul- 
taneous radio telegraph and telephone system. The 


- waves.are represented. for telegraphing the letter “U” on 


the signal carrier wave A, while blocks of speech are 
telephoned intermittently on the carrier wave B, and signal 
carrier wave A. 

When the key of the transmitter of figure I is in the 
normal open position the carrier wave B is radiated on a 
certain wave length, for example 500 meters. If the 


— letter “U” is to be telegraphed while the carrier wave 


is continuously modulated by speech, the key is de- 
pressed for the periods ab, cd, and ef. Upon pressing 
the key at point a the radiated wave is shifted to another 
wave length, say, for example, 600 meters, and transmits 


“dot” ab as a telegraph signal. Upon releasing key the 
wave is automatically shiftea pack to 500 meters as at 
point b. 

This action is repeated for each key depression as 
shown and blocks of telephone speech are radiated. By 
shunting the condenser C the wave length of the antenna 
system is increased and the result obtained as above de- 
scribed. If, however, the inductance coil C in figure 13 
is substituted for the variable condenser, and the key de- 
pressed, the signal carrier wave will be shifted to a lower 
wave length and in this event the carrier wave will be, for 
example, 600 meters and the signal carrier wave 500 
meters. 


ewan Mee 


Figure 2 
I 


tu 


‘igure 1 


/TquretA 


Antenna circuit and fundamental action of the system 


The circuit diagram of the receiving system employed 
is shown in figure 3. The antenna is connected in a 
closed oscillatory circuit. comprising primary inductances 
15, 17 and 18, and variable condensers 16 and 19 with a 
ground connection 6 located between inductances 17 and 
18. The telegraph receiving apparatus is inductively cou- 
pled to the primary 15 of the antenna circuit. The sec- 
ondary winding 20 is shunted by variable condenser 21, 
and connected at one end with the grid of a vacuum tube 
23. The plate is connected through variable condensers 
28, 29 and 30, with one end of the secondary inductance 
20. Variable condenser 28 shunts the primary of the 
radio frequency transformer 31, one end of the primary 
being connected through test telephone receivers 32, and 
the high voltage battery to the midpoint, between variable 
condensers 29 and 30, and the opposite end of secondary 
inductance 20. The grid leak is shunted between the grid 
and the high voltage battery and filament battery. The 
test telephone receivers 32 are placed in the plate circuit 
of tube 23 in order to determine the oscillating condition 
of the vacuum tube circuit. 

Oscillating circuit 35 is inductively coupled with the 
circuit of tube 23 by means of transformer 31 and is 
regeneratively constructed by means. of the usual coupling 
coil 36. \Amplifiers 37 and 38 are inductively coupled 
with the regenerative circuit and containing telephone re- 
ceivers 39 adapted to respond to the telegraph signals. 

. The method employed for receiving the intermittent 
blocks or telephone conversation and combining them to 
produce complete understandable conversation will now 
be considered. Secondaries 40 and 41 are inductively 
associated with primary windings 17 and 18, respectively. 
The secondary coils 4o and 41 shunted by variable con- 


22 


densers 51 and 52 are connected respectively to vacuum 
tube circuits 42 and 43, having their output terminals 
connected to the primary windings 44 and 45, of the audio 
frequency transformer 46. The secondary winding 47 of 
the audio frequency transformer is connected to the input 
terminals of a multi-stage thermionic amplifier repre- 
sented at 48 and 49. The output of this multi-stage am- 
plifier is connected to telephone receivers 50, which re- 
spond only to the received telephone conversation. 

In the operation of the receiving apparatus primaries 15 
and 17 and condenser 16 are adjusted in resonance with 
the signal carrier wave and primary inductance 18 with 
condenser 19 are tuned to respond to the carrier wave. 
The telegraph receiver is adjusted by first setting vacuum 
tube 23 into oscillation, until the oscillating condition is 
detected by means of test telephone receivers 32 inserted 
in series with the plate circuit. The resulting impulses 
in vacuum tube 23 will be of 10,000 to 30,000 oscillations 
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wave lengths of the signal carrier wave and the carrier 
wave. The blocks of speech received on the two wave 
lengths are combined in the output circuits of the two 
vacuum tube systems by means of differential audio fre- 
quency transformer 46, and amplified in circuits 48 and — 
49 by thermionic amplifiers and made audible in telephone 
receivers 50. By suitable adjustment of tuning and cou- — 
pling the two parts of the speech in primary windings 44 
and 45 of the differential audio frequency transformer 46 
are combined in a common secondary winding 47. 

In the practical operation of this simultaneous tele- 
graph and secret telephone system, the apparatus is ad- 
justed as follows: When the transmitting station starts 
with simultaneous test signals on both telegraph and tele- 
phone, tube 23 is turned on. The primary windings 15 
and 17, together with condenser 16, are adjusted to the 
signal carrier wave. The secondary 20 of the telegraph 
receiver is adjusted to resonance with the antenna circuit 
with the tube 23 oscillating and the coupling between coils 


Figure 3—Circuit diagram of the receiving system 


per second and therefore constitute a wave of from 30,000 
to 10,000 meters in length. The plate circuit of V. T. 23 
is tuned to this wave by means of variable condenser 28 
in shunt with the primary inductance of radio frequency 
transformer 31 permitting that wave to be transferred by 
virtue of the coupling between the primary inductance 
and the secondary winding of the transformer 31, to the 
oscillating tube 35 whose oscillations are combined with 
the oscillations transferred from tube 23 in such a way 
as to produce an audible signal, which in turn is amplified 
by the circuits 37 and 38 to actuate telephone receivers 39 
to reproduce only the telegraph signals. This action has the 
effect of double heterodyne, for the signal oscillations in 
the antenna circuit are superimposed upon tube circuit 23 
which is in itself generating local oscillations, thus pro- 
ducing a beat effect-in the primary winding ofthe trans- 
former 31, which in turn interacts with the local oscilla- 
tions produced in the oscillating circuit 35, thereby pro-. 
ducing a second beat of audible frequency. This audible 
beat telegraphic signal is amplified by circuits 37 and 38 
and operates telephone receivers 39. This method of tele- 
graph reception prevents the telegraph signals from af- 
fecting the circuits in which the telephone conversation is 
pieced together. 

In the operation of the telephone receiving apparatus 
the blocks of telephone speech are received and made in- 
telligible by adjusting the couplings in the two oscillatory 
circuits 42 and 43 and tuning them to the two intermittent 


15 and 20 very loose, as determined by test telephone re- 
ceivers 32 in the plate circuit of the tube 23. The tube 35 
is now turned on and allowed to oscillate. Amplifiers 37 
and 38 are next turned on. The windings of the radio 
frequency transformer are next turned by varying the 
shunted condensers, and the telegraph signals obtained in 
the telephone receivers 39 by means of the double hetero- 
dyne effect as previously described. 

The telephone receiving apparatus is adjusted by first 
turning on the tube 42 and amplifiers 48 and 49, and the 
fragmentary speech superimposed on the signal carrier 
wave tuned in by means of secondary 40, with condenser 
51 using as loose a coupling as is consistent with satis- 
factory audibility. Tube 42 is then turned off and the 
vacuum tube 43 turned on, and the component part of 
the telephone speech superimposed on the carrier wave 
tuned in to approximately the same audibility as the first 
component of the telephone speech by adjustment of an- 
tenna circuit 18 and 19 with secondary 41 and condenser 
52. Tube 42 should again be turned on and slight ad- 
justment of coupling of the secondary 40 made to correct 
any difference which may exist between the audibilities of 
the two blocks of speech. The thermionic amplifiers 48 
and 49 are manipulated as usual to produce maximum 
audibility of speech in telephone receivers 50. By accu- 
rate adjustment of the two circuits the telephone conversa- 
tion will be immune from interference by the telegraph 
signals recorded in the telephone receivers 39. 
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| A Novel Receiving Circuit Employing 
oe ‘Two Vacuum Tubes 


. W. B. GILL of Oxford, England, describes a re- 
E. ceiving circuit in which the received signals act 
upon the grid of a vacuum tube, the anode of 
which is connected directly to the grid of the second tube 
_while the variations in the current in the anode circuit of 
this second tube act upon a telephone receiver. 
The voltage of the first grid is adjusted so that the cur- 
‘rent in the anode circuit of the second tube may decrease 
as the voltage of the first grid increases, and increases as 
‘the voltage of the first grid decreases, or in other words 
the anode current of the second vacuum tube is varied, in- 
versely with the potential of the grid of the ‘first vacuum 
tube through a portion of a cycle. The voltage of the 
first grid may also be adjusted with respect to the signal 
strength, so that the variations of the current of the anode 
of the second vacuum tube occur between the same limit- 
ing values of maximum and minimum for all signals 
above a predetermined signal strength. 
In figure 1, F, f, are the filaments, G, g, the grids, and 
A, a, the anodes of two vacuum tubes, the filaments being 
connected in parallel to the battery B, through a resist- 
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anode currents in microamperes. In figure 3 the differ- 
ence in potential between the anode a and the filament f is 
constant and equal to 40 volts, while the filament current 
in amperes is shown by figures to the right of each curve, 
the filament current in the two tubes being approximately 
equal. Similar results can be obtained by varying the 
filament current of the first tube only, keeping the second 
constant, the filament current of the first being the de- 
termining factor. In figure 4 the heating current is .53 
amperes for all three curves, while the anode volts are 
shown by the figures to the right of each curve. 

Figure 4 shows that there is only one result obtained 
from increasing the plate voltage of the second tube, and 
that is to increase the current drop; the place on the poten- 
tiometer where the drop begins and the ends being about 
the same for all plate volts; increase in plate volts there- 
fore increases the steepness of the curve. 

Figure 3, on the other hand, shows the variation of the 
filament current has no appreciable effect on the steepness 
but determines the extent of the drop. Hence by suitably 
adjusting the plate volts and the filament current any de- 
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Circuit diagram and characteristic curves of operation under varying filament currents 


ance R. The anode A, and the grid g, are connected to- 


| gether, but otherwise they are insulated. The voltage of 
the grid G, can be adjusted by means of the potentiometer 
| P,a small battery C being inserted between the potentiom- 


eter and the grid and having its negative side connected 
to the latter. D is a turned oscillatory circuit loosely cou- 


_ pled to an aerial E. The anode a is connected through a 
telephone T, and a battery V, to the filament circuit. The 
| vacuum tube should be fairly hard. 


‘Such an arrangement gives a characteristic of the form 
shown in figure 2, the abscissae being volts between the 


filament F and grid G, and the ordinates being the values 


of the current in the circuit of the anode a. It will be 


seen that as the grid G has its potential increased (posi- 
tively) with regard to the filament F, the anode current 
of the second vacuum tube is approximately constant 


from K to L; from L to M it decreases and then be- 


| comes approximately constant again from M onward. 


From L to M the combination has a negative resistance ; 
i.e., increase of applied volts results in a diminution of the 
current; and the arrangement has two rectifying points 
L and M. 

The curves in figure 3 show the effect of varying the 
filament currents, keeping the plate voltage fixed, while 
those in figure 4 give the result of keeping the filament 
current constant and varying the plate voltage. In both 
these figures the abscissae are grid volts and the ordinates 


sired curve in reason can be obtained. For instance, a 
small steep drop can be obtained by using a large plate 
voltage and a low filament current. Signals will be heard 
in the telephone when the potentiometer is adjusted to 
give either L or M of figure 2. The signals at L are al- 
ways better than those at M, this being due to the fact 
that at M, damping is produced by the current flowing 
into the first grid. 

There are two main uses to which this circuit can be put 
for reception: 

(1) Limitation. 

(2) Discrimination between different types of signals. 

With regard to (1), the maximum rectification depends 
on the drop from L to M;; if therefore this drop is made 
small, which can be done as explained above, all signals 
over a certain strength will give sounds of equal strength 
in.the telephone. 

With regard to (2) between the two rectifying points L 
and M, signals go to a minimum, and it has been found 
experimentally that the position of this minimum differs 
for different types of sending gear. Thus the minimum 
for a Telefunken is not the same as for a British navy 
spark, and it is possible, if their strengths are about the 
same, to hear the Telefunken only on one adjustment, 
and the navy only on another adjustment. Disturbances 
due to certain types of ‘‘atmospherics” can also be re- 
duced relatively to the signals it is required to receive. 
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Selective Receiver for C.W. Reception 


CIRCUIT developed by E. F. W. Alexanderson, 
A which has the advantage of being very sensitive, 

and capable of amplifying signals considerably 
while at the same time proving very selective, is described 
in this article. 

The continuous wave receiver employs a system for the 
local generation of high frequency oscillation which is ad- 
justed so as to be normally. inoperative. It is also ar- 
ranged so that when signals of a desired frequency are 
received the local means for producing high frequency 
oscillations will be set into operation to produce oscilla- 
tions of the same frequency as the signaling oscillations, 
the production of these oscillations continuing as long as 
signals are being received. If the thigh frequency 
oscillations thus produced are rectified or detected, 


| 


parent that if the received signals are of different fre- 
quency from the frequency for which the oscillating sys- 
tem is tuned, this phase relation will not be suitable for — 


the production of high frequency oscillations. Therefore, 


the system will not be caused to produce oscillations by — 
signaling currents of other than the desired frequency and — 
will be highly selective for currents of the one particular — 
frequency for which it is tuned. The high frequency — 
oscillations produced by the local oscillator will be of — 
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much greater magnitude than the oscillations received — 


upon the antenna, because of the amplifying properties of 


the vacuum tube. 


In order to produce an audible indication by means of 


the high frequency oscillations produced in such a man-_ 
ner, the potential changes set up between the cathode and 


Figure 1—Circuit diagram of the C.W. selective receiving system 


a continuous current will be produced, the dura- 
tion of which will correspond to the length of the 
dots and dashes of the telegraphic signals received. Such 
a current will not produce any indication in the ordinary 
telephone receivers, which are customarily used for re- 
ception. Therefore, additional means are provided for 
producing an indication of the signals which are 
received. 

‘As shown in figure 1, the receiving system comprises a 
vacuum tube I containing a grid circuit for the purpose 
of tuning to the frequency of the signals which are to be 
received. Inductance 4 and 5 are so coupled together 
that the system is normally on the verge of oscillating. 
The operation of such a system for the production of 
high frequency oscillations depends upon the transfer of 
enough energy from the plate circuit to the grid circuit 
to make up for the losses in the grid circuit. If the 
coupling is so arranged that the amount of energy which 
normally would be transferred is too small to produce 
oscillations, a slight increase in the energy in the grid 
circuit will cause the device to act to produce high fre- 
quency oscillations. The small amount of energy re- 
quired is supplied by means of signaling oscillations re- 
ceived upon the antenna and impressed by means of the 
primary coil upon the secondary coil in the grid circuit. 
Since the energy supplied to the grid circuit must have a 
proper phase relation to the current in the plate circuit in 
order to cause the device to act as an oscillator, it is ap- 


anode of the vacuum tube 1 are applied to the grid circuit | 
of another vacuum tube 2, the plate circuit of which is | 


included in one arm of a wheatstone bridge, the other | 
arms‘of which are made up of a third vacuum tube 3, and | 
resistances 6 and 7. The grid circuit of the detector 2 | 
includes the grid condenser and grid leak and by means | 


of this arrangement the resistance between the cathode | 


and anode of the detector 2 will be varied in accordance 
with the signals received. 
flowing through the detector 2 from the direct current 


source 8 will vary at a periodicity corresponding to the | | 


length of the individual dots and dashes making up’ the 
signals which are received. These current changes will, 
of course, produce no audible indication in the telephone 


In other words, the current | 


receivers which are connected between two terminals of | 


the bridge. 
current whatever will flow through the receivers. 


The bridge is normally so balanced that no | 
When 


the signals are received the resistance of the detector 2 | 
which forms one arm of the bridge is varied and current | 


will be caused to flow through the telephone receivers. 


In order that an audible indication may be given in the || 
receiver, a source of current of audible frequency 9 is | 
provided which is impressed by means of the transformer | ‘ 
Io between the two terminals 11 and 12 of the bridge. 


When the bridge is unbalanced, current of this audible 
frequency will flow through the telephone receivers and 


give the desired indication of the signals which are being 


received. 
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| quick results. 


EXPERIMENTERS’ WORLD 


Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 


An Ideal Cage Antenna and Counterpoise Ground 


ground, has not as yet gained 
much popularity in the amateur 
station. However, commercial corpora- 
tions and some of the leading ama- 
teurs are acknowledging the remark- 


less cage aerial with counterpoise 


By George W. Grauel 


FIRST PRIZE $10.00 


and sleet that the flat top could not 
endure. 

Electrically the cage type provides a 
high center of capacity, also the lead- 
in which is a vertical cage permits a 
high capacity that improves the radiat- 


tubing 3g inch to %4 inch in diameter 
is strong enough, and its weight is 
much less than the solid rod. Alumi- 
num is still lighter, but it is very dif- 
ficult to solder or weld. Strong gal- 
vanized iron wire, or copper wire, is 
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Figure 1—Diagram 


able results obtained by the use of 


this aerial and a good counterpoise. 
The cage type lead-in which leads 
from the flat top aerial to the instru- 
ments is now becoming recognized as 
the ‘best type of lead-in. It takes 
time to start the ball rolling, and 1 
believe eventually the cage aerial as 
well as lead-in will be employed by the 
best working stations. Too many ama- 
teurs prefer the easily constructed and 
quickly operated flat top aerial for 
How can they get the 
best results? 

The facts concerning the cage 
antenna, as to its electrical efficiency 


and mechanical features, should be 


carefully surveyed when building an 
aerial for the best results. 

As to its mechanical construction 
the cage occupies less space, which is 
often an important factor to the ama- 
teur. It requires less gaging and will 
certainly withstand windstorms, ice 
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of the cage antenna and counterpoise ground completely installed 


ing properties considerably. ‘The cen- 
ter of capacity should be as high as 
possible from the earth’s surface, 
therefore the aerial should be raised 
as thigh as possible. The oscillating 
period of an antenna should be less 
than the normal working wave length. 
An aerial need not be long to get a 
200 meter wave with the most power. 
The radiating properties of an antenna 
depends upon its radiating resistance. 
In the cage aerial and lead-in an equal 
current distribution is obtained through 
the entire system, which reduces the 
resistance and consequently the radiat- 
ing properties are increased. 

As to the construction a cage 3 feet 
in diameter and 60 feet long with six 
wires seems to be of sufficient size for 
200 meter work. Strong and light 
material is to be used for the ring 
separators. Five rings are used in the 
aerial and three in the lead-in, making 
eight rings in all. Brass or copper 
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less expensive and will serve the pur- 
pose, the disadvantage being the 
weight. Good strong rings may be 
had by using the rims of old auto 
tires. If rods or wires are used they 
must be bent into shape. In order 
that the rings may be of uniform size 
and shape, six nails may be driven into 
the floor in a circular shape with a 
diameter of three feet. Then the ma- 
terial is tightened and bent around the 
nails to form a circle with one foot 
overlapping for connection. Smaller 
wire is then wrapped over the joint 
and soldered to make it solid. Copper 
wire No. 12 is a good size for the 
aerial. Stranded phosphorous bronze 
wire will give better results, but it is 
more expensive. The aerial wires are 
cut a little longer than 60 feet, three of 
the wires are a few inches longer than 
the remaining three. The longer wires 
are for the bottom side of the cage. 
These being longer wires with more 
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weight will tend to keep the aerial well 
balanced. Connecting the aerial wires 
to the rings is the next step. The wires 
at the crossing position of the rings 
must be reinforced with separate 
wires which are wrapped about the 
ring and aerial wire (see figure 3), 
and soldered. 

Some stations cannot get distance 
because they have a poor lead-in. A 
good aerial without a good lead-in is 
a serious error. The lead-in should 
be a vertical cage of six wires spaced 
by three-foot ring separators. This 
lead-in furnishes surface and has the 
form for a good radiating conductor. 
In figure 1 the wires of the lead-in 
are bunched at the entrance to the 
building, then taken to the instru- 
ments. Long electrose insulators are 
used at the ends of the cage. The guy 
wires are broken up every 20 feet with 
strain balls. All connections must be 
securely soldered throughout the an- 
tenna system. 

An ideal counterpoise ground sys- 
tem consists of at least 20 strands of 
No. 12 to 16 copper wire radiating in 
all directions, the largest number of 
wires being placed under the antenna 
post. The wires radiate like the spokes 
in a, wagon wheel as illustrated in fig- 
ure I. The length of the wires vary 
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from 70 to 100 feet, and, they should 
be suspended in the air 8 or 9 feet 
from the ground. They are insulated 
at the ends for best results. If condi- 


‘tions permit the counterpoise should 


be insulated from the ground. If, how- 
ever, the counterpoise cannot be in- 
sulated from the ground it. can be 
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ing the current. from the oscillation +] 


transformer. All connections in the 
counterpoise must be securely soldered, 

A break-in system in which an an‘ 
chor gap is inserted in the counter; 
poise lead near the counterpoise con; 
nection, is becoming popular. 
electrodes of the gap are spaced close. 
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Figure 3 


Figures 2 and 3—Construction plan of the antenna and method of fastening wires 


buried a few inches in the ground. 
Very few amateurs regard the impor- 
tance of having a good counterpoise 
ground. There is an idea among some 
experimenters that a four-wire aerial 
must have a four-wire counterpoise, 
in which the wires are parallel to and 
directly under the aerial wires. This 
idea of counterpoise is good, but more 
wires are better. 

The lead to the counterpoise must 
have a wide surface to permit all the 
energy to get into the counterpoise. A’ 
one and one-half inch copper ribbon 
offers enough surface for safely carry- 


No change-over switch is needed; 
when receiving the amplifiers are 
turned on and when sending the key 
is used without touching any of the 
switches, 

I have not thad the opportunity to 
test the resistance and inductance of 
this system. An antenna and counter- 
poise as here-in described when prop- 
erly tuned will increase the average 
flat top antenna current from 20 to 25 
per cent. And as to distance, it is 
beyond me to state the records that 
will be made in the next year with 
good apparatus properly tuned. 


A Practical Cage Antenna — 


experimenting to increase the 
results obtained from a 10-watt 
. transmitting set, I decided to 


A FTER having done considerable 
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By Geo. J. Smith 
SECOND PRIZE $5.00 


in a horizontal plane, it is evident that 
the two exterior wires of a flat top 
antenna would radiate the most energy, 


and the interior wires, due to conflic- 


were placed on the outside, as in the 
case of a cage antenna, better results 
could be expected. 


Before making the change, I used 
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Figure 1—Construction diagram with dimensions and view of installation of the cage antenna 


erect a cage antenna. My theory was tion with the others, would radiate an inverted L antenna of three wires, 
that since electrical waves are radiated very little. However, if all the wires seventy-five feet long, fifty feet high 
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at one end and forty feet thigh at the 
lead-in end. ‘Also, I might add, that 
at all times I use a _ counterpoise 


_ ground, due to the sandy condition of 
the soil, which makes it difficult to se- 


cure an efficient ground connection. 
With the inverted “L” I secured three- 
quarters of an ampere radiation. When 
I changed to a cage antenna I secured 
a full ampere. Moreover, signal 
strength was greatly increased. It is 
to be remembered that radio waves 
traveling in a horizontal plane render 


| an antenna of this sort more efficient 


for reception. 


EXPERIMENTERS’ WORLD 


The present aerial, with the same 
height and length as the former flat- 
top antenna, consists of a cage of six 
wires separated by a spreader four feet 
in diameter. At each end the spread- 
ers were constructed of three pieces of 
white-wood, one-half by one and one- 
half by four feet, fastened in the mid- 
dle by a bolt. The ends of the sticks 
were then spaced evenly apart, being 
spread out in spider formation and held 
secure by a wire around the edge, the 
whole making a very light sturdy 
spreader. Bridles, approximately 4 feet 
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‘long, were attached to the end of each 


stick and also at the center to keep the 
spreader from buckling. The wires 
were then attached ‘and the insulators 
inserted betwen the bridles and the pul- 
ley rope. ‘At the lead-in each wire was 
continued in cage formation and held 
by a spreader 2 feet in diameter to 
the lightning switch, 

Considering the superior results ob- 
tained from an antenna of this type, it 
seems that other amateurs would do 
well to examine their antenna system 
and compare notes. 


Cage Aerials and Counterpoise Grounds 


HE amateur station owner will 
do well to give the subject of 
aerials and ground connections 
his best thought and study, for herein 


._ lies the reason for a large percentage of 


the poor transmitting stations scattered 
about the country. ‘As pointed out in 
the contest announcement many ama- 
teur station owners spend considerable 


time and money building or buying and | 


putting together an excellent transmit- 
ter and then connect it to an antenna 
and ground system which is the acme 
of badness. Of what use is it to 
pump energy into an antenna system 
of such a high resistance that it can- 
not oscillate, the energy is expended 
in overcoming this resistance and but 
little is left for effective radiation. The 
fact that the radiation meter reads 
high does not prove anything. It is 
freely admitted that it is possible to 
force a large current into a poor os- 
cillator, but unless the true ohmic re- 


_. sistance of the system, and the resist- 


ance due to absorption by objects in 
the immediate vicinity be low, there 


is only a small percentage radiated in 


the form of electromagnetic waves. 
Otherwise the bulk of the energy is 
expended locally. The total resistance 
of the antenna and ground system is 
composed of three factors, namely: the 
ohmic resistance of the conductors, in- 
cluding splices, ground connections 
switch or clip connections; the resist- 
ance due to absorption by surrounding 
objects, such as stays, trees, chimneys, 
etc., and the radiation resistance. To 
keep the first factor low the leads to 
the antenna and ground should be of 


large surface area; all joints and 


splices should be well soldered; all 
switch contacts and clip contacts on 
the inductances made firmly, and the 
connection to ground well soldered. 


_ The second factor is dependent on sur- 


rounding conditions and generally but 
little can be done to improve matters. 
It is possible though and desirable, to 
break up all mast stays and guy wires 


By Geo. F, Patrick 
THIRD PRIZE $3.00 


into short lengths by inserting insula- 
tors. For the amateur station the 
radiation resistance will depend almost 
entirely upon the effective height of 
the center of capacity of the antenna. 
For this reason the antenna should be 
raised as high as possible. ‘A few feet 
more or less in the height of this cent- 
ter of capacity makes a big difference 
in the effective range of the sta- 
tion. 

The shape or form of the aerial 
makes little difference, provided the 
center of capacity be gotten as high as 
possible, but the cage antenna is the 
best type for securing large capacity 
on short wave lengths. At the average 
amateur station, however, the capacity 
and inductance of the antenna are un- 
important except as they relate to put- 
ting the antenna in resonance with the 
transmitting system. 

The ground system is of greatest im- 
portance. The real ground is the per- 
manently wet strata below the earth’s 
surface, though where dependence is 
placed upon water pipes it is hard to 
tell how many miles these pipes run 
before the real ground is reached. The 
lead from the transmitting apparatus 
to the ground should be as short and 
direct as possible and for this reason 
dependence should not be placed on 
water pipes. 
so many stations are over the pre- 
scribed wave length, although they 
have built antenna to measurements 
which should give a length within the 
range allowed. 

Where it is not possible to get a 
short ground connection ‘of very low 
resistance, a counterpoise is to be pre- 
ferred. The installation must be very 
carefully made, however, or poor re- 
sults will follow. All wires composing 
the counterpoise should be at equal 
heights above the earth and very care- 
fully insulated from their supports. 
This insulation should also be uniform 
at all supports, and connection to the 
counterpoise should be made as near 


This is one reason why . 
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as possible at the exact center. To go 
into the reasons for these precautions 
would entail a lengthy discussion. It 
will be sufficient to.say that unless the 
counterpoise can be made with infinite 
resistance to ground, and connection 
be made at the center of capacity of 
the system, it is better to depend upon 
a plate of large area or a system of 


pipes buried or driven into perma- 


nently moist earth. If you are in doubt 
about ground connection and can ob- 
tain a ground connection which you 
are positive is good, run a lead from 
this good ground to the one which you 
suspect, and if a spark is obtained be- 
tween the two when transmitting, it 
shows that your suspicions are correct 
and your ground can be improved on. 
When attempting to make improve- 
ments the radiation meter cannot be 
relied upon too much to indicate what 
is being accomplished, the best test is 
to ascertain how some distant station 
receives your signals. A very small 
increase in the radiation meter reading 
may give a signal of many times the 
intensity at the receiving station. 


Newark Club Holds Dance 


e]s HE Newark Wireless Club is hold- 

ing meetings every Wednesday 
night at 8 P. M. Recently the club 
staged, at the Rivoli Dance Palace, the 
first radio dance to be held in the city. 


Various CW stations along the At- 


lantic seaboard contributed with mu- 
sic. A radiophone and several meas- 
uring instruments are nearing com- 
pletion and will soon be ready for use 
by the club members. The club desires 
to secure as members, amateurs and 
operators living in the suburbs of 
Newark. Meetings are now attended 
by amateurs from Newark, Belleville, 
Jersey City, ‘Arlington and Elizabeth. 
Persons interested are cordially in- 
vited to pay the club a visit any Wed- 
nesday might at 284 Market Street, 
Newark, N. J. 
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SOUND METHOD FOR 
MEMORIZING THE CODE 
NEW METHOD—BETTER RESULTS 


Easiest, quickest and most thorough 
ever devised for learning without in- 
struments. 

If you want to learn the code— 

If you want to “cinch” the signals 

you can’t remember easily— 

If you want to help some one else 

learn the code—- 

GET ONE OF THESE CARDS 
Don’t try to teach the Ears through 
the Eyes. This system teaches the sig- 
nals as they come through the Head 
Phones. 

Contain both Continental and American 
Morse—Printed on Celluloid 
Fit Your Pocket. 
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PRACTICAL WIRELESS TELEGRAPHY, By Elmer E. 

Bucher. Practical Wireless Telegraphy is the recognized 
standard wireless text book. Starting with elementary 
data, it progresses, chapter by chapter, over the entire field 
of wireless—fundamentals, construction and practical op- 
eration. 353 pages, 340 illustrations, raisers es $ 2. 2 5 
bound in full cleth. Price....... Sa aebag AGAS 


THE WIRELESS EXPERIMENTERS MANUAL, By Elmer 

E. Bucher. The only boek published that comprehensive- 
ly covers the theory and design of amateur wireless trans- 
mitters and receivers. Construction of transformers, high 
voltage condensers, spark gaps, aerials, masts, receiving 
sets for long and short wave length reception are described 
in great detail. Construction and operation of regenerative 
receivers, cascade amplifiers, preferred circuits for long and 
short wave receivers, direction finders, underground aerials 
and the use of Weagant’s static eliminator for amateurs— 
all these are covered. Cloth bound, 340 pages. $2 25 
Fully illustrated. Price .........c.ceeeeeeee 


VACUUM TUBES IN WIRELESS COMMUNICATION, By 

E. E. Bucher. Tells in understandable language the fun- 
damental operating principle of the vacuum tube. Shows 
over 100 different circuits for the practical use of the 
Vacuum Tube as a Detector, Radio or Audio Frequency 
Amplifier, Regenerative Receiver, Beat Receiver and Gen- 
erator of Radio Frequency Currents. Cloth. te $2. 25 
pages, 130 diagrams and illustrations. Price. 


RADIO TELEPHONY, By Alfred N. Goldsmith, Ph.D. This 
complete text is intended for radio engineers, operators 
and experimenters, also radio electricians in the Navy, men in 
the Signal Corps, and especially men in the Aviation Serv- 
ice who handle radio equipments. Fully illustrated with 
wiring diagrams and photographs of “wireless telephone” 


apparatus. 256 pages, 226 illustrations. Full ees 50 
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WIRELESS TELEGRAPHY AND TELEPHONY — First 

Principles, Present Practice, and Testing. By H. M. Dow- 
sett, M.I.E.E. A new book intended to fit in between the 
elementary text book of the beginner and the highly spe- 
cialized treatise of the advanced engineer and experimenter. 
Cloth, 323 pages. Fully illustrated. $3 50 
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TELEPHONY WITHOUT WIRES, By Philip R. Coursey. 

Following a brief treatment of the early attempts at 
telephony by electro-magnetic waves, the volume takes up 
the various problems of speech transmission, describes ad- 
vanced forms of spark and continuous wave production, are 
generators and vacuum tubes as producers of oscillations, 
alternators and the various forms of frequency raisers and 
gives a broad discussion of the modulation of the trans- 
mitted energy,. Receiving apparatus and amplifiers are also 
discussed, together with descriptions of the methods and 
operation of apparatus and circuits designed for interfer- 
ence prevention. Cloth, 396 pages. way illus- _ $5. 00 
trated.” "Price \* 2606 es Or it hee en ale ee 


RADIO INSTRUMENTS AND MEASUREMENTS. Here is a 
book that should be in the hands of every wireless worker. 
Under the general heads that follow it treats simply and 
concisely of all phases of the subjects indicated. Funda- 
mentals of electromagnetism. Principles of alternating cur- 
rents, Radio circuits, Damping, Wave meters, Condensers, 
Coils, Current measurements. Instruments and methods 
of radio measurements. Resistance measurement, Sources 
of high frequency current, Calculation of capacity and in- 
ductance. Design of inductance coils, High frequency re- 
sistance. Miscellaneous formulas and’ data: Cloth $1 75 
bound. 332 pages. Fully illustrated. Price..... e 


ELEMENTARY PRINCIPLES OF WIRELESS TELEGRA- 
PHY, By R. D. Bangay. Part I—This book has been used 
very largely for the training of Telegraphists to take sole 
charge of complete Wireless Telegraph Installations. All 
parts of the transmitting and receiving apparatus are de- 
scribed in a way to give the student a sound working 
knowledge of the apparatus entrusted to his care. $1 75 
Cloth, 212 pages. 132 illustrations, Price....... e 


Part II 
This second volume deals particularly with the 
component parts of a Transmitter. Hach part is 
explained separately and fully. 242 pages. 
302 illustrations. Full cleth. $1 75 
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SHORT COURSE IN ELEMENTARY MATHEMATICS 
AND THEIR APPLICATION TO WIRELESS TELEG- 
RAPHY. By 8S. J. Willis. A concentrated treatise covering 
the points in mathematics that have direct application to 
wireless telegraphy. Hach subject is handled in a wonder- 
fully clear and simple style. Contents—Logarithms, Geom- 
etry, Algebra, Vectors, Use of Squared Paper, Solution to 
Examples, Useful Constants, ° Tables, Index. No 
wireless library is complete without a copy of this book. 182 
pages. Full Cloth. Charts, diagrams and ™ 5 
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THE WIRELESS TELEGRAPHIST’S POCKET BOOK OF 
NOTES, FORMULAE AND CALCULATIONS. By J. A. 
Fleming, M.A., D.Sc., F.R.S., Professor of Electrical Engi- 
neering in the University of London, Member of the Royal 
Institution of Great Britain. Contents—Mathematical 
Notes, Units, Dimensions and Systems .of Measurement, 
High Frequency Resistance and Inductance Measurement, 
High Frequency Current and Voltage Measurement, Capac- 
ity Measurement and Predetermination, Bridge Methods of 
Measurement of Resistance and Inductance, High Fre- 
quency Cynometer Measurements, Wave Lengths and Decre- 
ments, Aerials and Electric Radiation, Transmitters and 
Transmitting Circuits, Receiving Circuits and Detectors, 
Practical Information for Wireless Operators, Mathematical 
and Physical Tables—Index. Bound in full flexible rich 
leather, stamped in gold with round corners and 3 50 
gold edges. 347 pages. Price...............,.. $ e 
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$1.60 


in Wireless Telegraphy. By 
Price ee Ai cslels) ctetel a: cleterse tenths btansis Behe OO 1 Cee 
1920 YEAR BOOK of Wireless Telegraphy and Telephony. 
It tells you what you want to know. Contents—Calen- 
dars, Wireless Summary for 1919, Record of Development, 
National and International Laws and Regulations, revised 
to date and reset in handy form with map indicating 
Wireless Stations of each country, Call Letters of Land 
and Ship Stations, Definitions, Directory of Technical 
Terms, etc.; also a large number of exclusive contribu- 
tions by eminent scientists on the following subjects: Di- 
rection Finding, Wireless Telephony, Continuous Waves, 
Aircraft Control, Valves, etc. Over 1200 pages. $4 00 
Pico eis. « 0 Aplodelicianevel s\icuausdersrabaliercntetersrs: 6 8 + 98 ° 
CONSOLIDATED RADIO CALL BOOK (The Telephone 
Directory of the Sea), The Wireless Encyclopedia for 
data on Shore Radio Station Calls, Ship Radio Calls, Tele- 
graph, Cable and Radio Rates, Radio Compass Stations, 
Press Schedules, Weather Reports, Time Schedules, Ama- 
teur Radio Calls. 
Price (sie sate 
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WIRELESS TRANSMISSION OF PHOTOGRAPHS. By 

Marcus J. Martin. This is a second edition, in which 
there is some amplification of points insufiiciently dealt 
with in the earlier volume on wireless photography. It 
deals with a subject that is admittedly in the experimental 
stage, but presents a careful record of the significant ex- 
periments made to date as a means of placing future ex- 
perimenters on the right track in investigation of a sub- 
ject that holds enormous potentialities in transmission of 
news and detection of criminals. Cloth, 140 pages. $2 00 

e 


Fully illustrated. Price 
CALCULATION AND MEASUREMENT OF INDUCT- 
ANCE AND CAPACITY. By W. H. Nottage, B.Se. As- 
sociate of the Institute of Radio Engineers. Covering as. it 
does the development during recent years in the design of 
instruments for these measurements, this book is especially 
valuable to every man who builds apparatus. Wireless 
engineers, laboratory assistants and amateur experiment- 
ers will welcome this book. Contents—Calculation of In- 
ductance, Calculation of Capacity, Measurement of Induct- 
ance, Measurement of Capacity, High Frequency Measure- 
ments, Appliances for Use in Measuring Inductance and 
Capacity, Tables, Index. 144 pages. Full cloth. $1 75 
Fully illustrated, Price. ............05..0+055 e 
HOW TO PASS U. S. GOVW’T WIRELESS EX- 
AMINATIONS. By E. E. Bucher. New edition 
revised and extended. 142 questions and answers. 
An ideal review quiz book when. used with 
Practical Wireless Telegraphy. Size 75 
614x934. Fully illustrated. Price..... Cc 
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100-WATT continuous wave 
A transmitter (two 50-watt Radio- 
trons, type UV-203), employ- 
ing alternating current on the plates, 
has been used at 2ZL station, Valley 
Stream, L. I., since February of this 
year, and it has proven a very satis- 
factory transmitter for relay work. 
The plate current of this set was 300 
milliamperes at 1,500 volts on each 
side of the split secondary transform- 
er; the filament current, 130 watts, a 
total of 580 watts total for both tubes. 
The antenna current on 350 meters 
was 34 amperes. 
In working the regular traffic sched- 
ules it was found possible to work 


HM. A. 


Figure 1—Circuit diagram of the 100-watt self_rectifying A.C. set used at 2ZL station 


Boston, Salem and Canton, Ohio, 
without trouble. Mr. S. B. Young, 
Dorchester, Mass., rtAE, reported that 
the signals of 2ZL were steady and the 
audibility sufficient at all times for 
regular relay work. The signals of 
the A.C. set were found to be more 
easily controlled than the signals of 
the D.C. set previously used at 2ZL 
and there was less trouble in picking 
them up than in the case of D.C. sig- 
nals. It might be well to mention here 
that a regular schedule was maintained 
between 2ZL and 1AE stations for a 
period of three months while the 100 
watt A.C. set wasinuseat 2ZL. Even 
when difficulty was experienced in the 
reception of the signals from 1rAE at 
2ZL station, the signals from the lat- 
ter station were read without trouble 
at IAE. While the distance between 
the two points is about 200 miles, the 
territory has always been known as 
being difficult for amateur short wave 
spark transmission. Swinging and 
fading of signals. between the two 
points are usually very pronounced. 
It will be noted, however, that it was 
specifically reported that the signals 
of 2ZL station were generally steady 
at Boston and that no difficulty was 
experienced in their reception. 

In addition to Boston, regular sched- 
ules were maintained between 2ZL sta- 


- tion. 
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ae C.W. Below 200 Meters : 


tion and stations 8ZG at Salem, Ohio, 
and 8ZV at Canton, Ohio, over a 
period of several months. Mr. Man- 
ning, at 8ZG, reported that the signals 
from the A.C. set were always of good 
audibility, and entirely sufficient for 
regular relay work, and that the sig- 
nals were preferable to those from the 


D.C. set previously used at 2ZL be- 


cause of their steadiness and greater 
ease in locating and thandling in recep- 
‘He further stated that the sig- 
nals of the A.C. set were being copied 
regularly at Salem without having a 
detector tube oscillate, or in other 
words, without heterodyning. Prac- 
tically the same report was received 


from Mr. ‘Ley, 8ZV at Canton, Ohio. 

The circuit employed in the case of 
the 100-watt A.C. transmitter at 2ZL 
station was selected after long experi- 
ment as being one which was entirely 
practical and which can be depended 
upon to work under practically any 
conditions. The set employs a high 
voltage transformer of approximately 
3,000 volts, with a neutral center tap 
for the filament return, which gives a 
working plate voltage of approximate- 
ly 1,500 volts on each side. The ob- 
ject of this split secondary trans- 
former is, of course, to utilize both 
sides of the alternating current em- 
ployed. The arrangement of condens- 
ers in the plate circuit completes the 
self-reoctifying feature of the set. 

The filaments are lighted by means 
of a split winding on the transformer. 
In line with the more recent practice 
in tube transmission, constant voltage 
is maintained on the filaments of the 
tubes rather than constant current. 
An A.C. voltmeter is connected to the 
terminals of the tube and the voltage 
kept constant at the proper rating for 
the tubes employed by means of a 
regulating rheostat in the primary of 
the filament line transformer. 

The value of the grid leak resist- 
ance used in shunt to the grid con- 
denser is approximately 2,500 ohms. 


Power traorstor(ner 
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The grid, condenser is a small. mica- 
condenser of .oo05 mfd. Mica-dielec- 
tric condensers of .002 mfd. capacity 
were used for the self-rectifying fea- 
ture of the plate circuit. Condensers 
of higher or lower capacity can be 
used in this part of the circuit, pro- 
viding the dielectric is of sufficient | 
strength to withstand the potential em- 
ployed in the plate circuit. The tun- 
ing inductance used was one of 20. 
turns approximately 5 inches in diam- | 
eter. In connection with the system at | 
2ZL this arrangement gave the set a | 
transmitting wavelength of 350 me- | 
ters. A short wave condenser of the | 
same capacity as the antenna system 
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was used for reducing the wave to ap- | 
proximately 200 meters. Bh 
Some experiments were made to de- | 
termine the practicability of employ- 
ing wavelengths below 200 meters in | 
connection with tube work. A sepa- | 
rate antenna, considerably smaller than 
the main antenna regularly used, was | 
used for this short wave work. This | 
smaller antenna was about 60 feet 
long overall and consisted of 4 wires. | | 
It was found entirely possible to work 
on this antenna using wavelengths be- 
tween 140 and 200 meters. ‘Consider- | 
able work was done on 175 meters, the 
antenna current on this wavelength | 
being 2 amperes. 100 miles in day- | 
light was worked on this wavelength | 
without trouble with this amount of 
current in the antenna. The antenna 
current on 150 meters was in the 
neighborhood of 114 amperes, but as - 
practically no amateur stations were 
equipped with receiving apparatus. 
which would accommodate a wave- 
length of 150 meters, it was found im- 
possible to make any experiments on 
this wavelength to determine the day- 
light range of the set under these con- 
ditions. When the transmitter was ad- 
justed to a wavelength of 175 meters 
it was found, in at least three in- 
stances, that the receiving operators 
had to adjust their secondary circuit | 
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yariometers at zero in order to hear 
the signals. When the wave was fur- 
ther reduced it was found impossible 
to “raise” any of the listening sta- 
tions. After communication had been 
carried on for some time on 175 me- 
ters, considerable comment was made 
by other amateur stations on the de- 
sirability of working on that wave- 
length in that there was no interfer- 
ence and very little trouble from at- 
mospheric disturbances on nights when 
static was giving considerable trouble 
on wavelengths above 200 meters. A 
great deal has been heard from vari- 
ous points to the effect that it was dif- 
ficult or impossible to secure any an- 
tenna current on a wavelength of 200 
meters to enable the transmitting sta- 


tion to work any respectable distance. 


It would seem that this condition is | 


due entirely to the fact that many 
amateurs attempt to adjust C.W. out- 
fits to a 200-meter wave on an antenna 
with a fundamental wavelength of 200 
meters. This arrangement, of course, 
prevents sufficient coupling in the 
tuning arrangement to allow free os- 
cillation of the set. 


It-is now possible to work on 175. 


meters with tube transmitters, with- 
out trouble, providing the antenna sys- 
tem is of the proper size for that 
wavelength. In addition to the advan- 
tages of having practically no inter- 
ference on this wavelength and the 
absence of static, there is a very sat- 
isfactory feeling when working on this 
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low wavelength of being entirely with- 
in the law in the matter of wave- 
length, leaving the operator of such a 
transmitter entirely free to make a se- 
lection of any wavelength he desires. 
The idea that tubes will not operate 
and generate power on 200 meters has 
evidently arisen through lack of ex- 
perience. Tubes will oscillate on short 
wavelengths just as well as on long 
wavelengths. At 2ZL station a 50- 
watt pliotron, type UV-203, was made 
to oscillate and generate power in a 
small dummy antenna circuit with a 
period of only five meters. 

‘A complete diagram of the set used 
at 2ZL which generated 2 amperes of 
current in a 175-meter wavelength an- 
tenna system, is shown in figure 1. 


- Eight-Hour Radiophone Transmission 


HAT is believed to be a record 

/\/ for continuous transmitting by 
an amateur radio station 
equipped with vacuum tubes, was the 
tecent feat performed by the Union 


College Radio Club, of Schenectady, 
N. Y. For eight hours, from 10 
fo’clock at night until 6 o’clock the 
following morning, the Union station 
was in steady use. Dance music sup- 
plied by Dabney’s syncopated orches- 
tra from Ziegfeld’s Follies was sent 
from the Junior Prom held in the col- 
lege gymnasium. From a large re- 
ceiving horn placed over the orches- 
tra, a wire carried the music to the 
radio plant, where it was sent out to 
the 2,000 or more amateurs within a 
radius of 1,200 miles. There was not 
a hitch and several cards have already 
deen received from distant cities, con- 
atulating the club on its remarkable 
accomplishment. 
The Union station is equipped with 
the most modern of apparatus, includ- 


I 


———— 


Union College radio station (2XQ) uses six U.V. 203 Radiotrons 
in the transmitter 


by Union College 


ing six of the new type 50-watt UV- 
203 Radiotrons. [or ‘several months 
the college has been “giving weekly 
concerts on Thursday nights, sending 
on a 350-meter wavelength. 


For the last few weeks, sermons, 
prepared by Dr. C. ‘A. Richmond, 
president of Union College, have been 
sent out at eight o’clock Sunday nights. 
These are preceded by a hymn played 
on the phonograph and followed by 
another, and at the end the doxology 
is sung—a real church service (with- 
out the collection) heard at home by 
radio operators in no less than 24 
states of the Union, in four provinces 
of Canada and by ships 700 miles 
from New York at sea. This is at- 
tested by the hundreds of letters and 
cards received by the radio club from 
amateurs telling of having listened in 
and complimenting the club on the 
clear tone in which the music and ser- 
mons are received. 

Some of the letters received in ref- 


erence to these concerts are interest- 
ing. One from Beloit, Wis., from 
Glen Franz, said: 

“Heard you fine, tonight. Using only 
one tube. Keep up the good work.” 


The free code class’ at Union College»has an average weekly 
attendance of 50 students 


Another from a little town in North 
Carolina, signed by Taylor M. Simp- 
son, reported that the concert was very 
loud in that place. C. W. Carter of 
Schwinigan Falls, Quebec, said: 

“T’ve just been listening to your 
radio concert, and it was very good, 
indeed. Wish you could give one every 
night.” 

A little rivalry is evident from an- 
other communication sent by R. J. Mc- 
Knight, of Springfield, Ohio. He said 


_he ‘heard the concert and that it came 


in a good deal louder than either 
“NSF” or “KDKA.” The former is 
a government station at Washington 
and the other-is a station in Pitts- 
burg. 
A correspondent from Fort Wayne, 
(Continued on page 33) 
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Frieda Hempel’s Radio Concert 


famous soprano, while’ in 
Denver, Colorado, recently, sang 
several arias from well-known operas 
and several popular songs into the 
transmitter of a radiophone installa- 


| Bassi HEMPEL, the world- 


oS 


tion at the home of ‘Mr. H. H. Buck- 
walter, 713 Lincoln street, that city 
(experimental station 9X AG). 

The radio song recital was very suc- 
cessful and the golden notes of this 
noted songbird of the land of opera 


Mr. and Mrs. H. H. Buckwater listening in at the concert 
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were heard by hundreds of listeners 
in radio stations throughout the Rocky 
Mountain and Plains states. It is 
estimated that at least 1,000 radio sta- 
tions were in the range of the trans- 
mitter and that approximately 5,000 
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Frieda Hempel 


persons listened to the voice of the 
famous soprano. 

Mr. Buckwalter is the dean of the 
radio amateurs of the Denver section 
and is a sort of a godfather to the 
young Marconis of the section. His 


A Constant Resistance Unit 


N the accompanying: illustration is 
shown a new type of resistance unit 
in which the resistance value is abso- 
lutely constant, a characteristic which 
has been lacking in most other units 
designed for this purpose. 


cor Treeentonnaganmau aeneseenane 


As normally supplied the sheet of 
mica on which the deposit is made is 
protected by means of a second sheet. 
This protection-is ample when the unit 
is mounted in back of a panel or’ in a 
position where it is free from normal 


The new resistance unit which can be made for practically any desired rating 
between 1 and 1,000,000 ohms 


The construction of the unit is 
rather unique, it is composed of a strip 
of clear mica, on which there has 
been deposited, by chemical action, a 
film of pure platinum, or alloy of 
platinum and gold. This film of metal 
is the resistor metal. By varying the 
length of the deposit the resistance is 
varied, assuming that the width and 
depth of the strip remain constant, 
or, conversely, the length may remain 


constant and the width and depth be. 


varied. 

A variation of all three factors sim- 
ultaneously results in the production 
of units of practically. any resistance 
and a combination of the units in par- 
allel permits the use of any desired 
current carrying capacity. 


injury. When the unit is exposed a 
brass protecting case is supplied. The 
use of this unit is also possible for 
high frequency resistance measure- 
ments. The construction is such that 
the unit is non-inductive and the thin 
layer of metal being exposed edge to 
edge the capacity effect is negligible. 

Considerable success has been ob- 
tained in the use of this resistance as 
a voltmeter multiplier. The unit may 
safely be operated to temperature as 
high as 300 degrees Fahrenheit. Sim- 
ilar units, with a slightly heavier coat 
of metal, have been used for years as 
heating units in electric flat irons, curl- 
ing irons, etc. These resistance units 
are made for practically any desired 
tating between 1 and 1,000,000 ohms. 
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station is well known for its regular 

concerts, which are always of excel- — 
lent quality. It will be seen by the il- 
lustration that the voice or music is — 
first picked up by a large horn. It ts 
then carried through a local transmit- 


singing into the transmitter at 9XAG 


ting circuit, containing several ampli- 
fiers, before going into the radio set 
for transmission. This arrangement | 
makes it possible to handle very ex-— 
tensive programmes, including singers | 
and instrumental music. 


= 
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Distance Records 


HEN signals from a radio station 

are heard at unusual distances it 
is proof that the station is an efh- 
cient radiator of energy. The 1loca- 
tion, apparatus, construction and op- 
eration of an efficient station is 
therefore, of great interest to al 
amateurs and THE WrreLess AGE 
wants this information. 


You are therefore requested to 
send us a monthly list of distant 
amateur stations heard, which will 
be published regularly. Report only 
stations located 200 miles or more 
distant from your station. Arrange 
the calls by distnicts (each district a 
paragraph), and the calls in alpha- 
betical order. 

In a second group arrange the sta- 
tions you hear regularly by district, 
including only two or three stations, 
to determine consistency of perform- 
ance, 


State whether ‘the stations heard 
use a spark or C.W. transmitter. 
Tue Wrretess Ace will follow the 
records closely and whenever possi- 
ble will secure and print for your 
benefit and the benefit of amateurs 
in general detailed descriptions in il- 
lustrated articles on the stations con- 
sistently heard over long distances. 

If a ‘station is an efficient radiator 
of energy, it should be given proper 
credit in the history of amateur prog- 
ress, and at the same time you will 
be given credit for efficiency in re- 
ceiving in having heard it, as your 
name, address and call letters will be 
published with all lists submitted by 
you.—THE EpitTor. 
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A Wireless Baby Carriage 


I? is becoming a truly wireless age 

when radiophone music shares the 
interest and favor of baby with the 
milk bottle. There is, as yet, no spe- 
cific record that baby has cried for 
the music from the air, but the fact 
that it has proved to be a great paci- 
fier of the younger generation will un- 
doubtedly be of interest to numerous 
mothers and nursemaids. 

The wireless baby carriage has just 
recently arrived and was exhibited at 
Schenectady, N. Y. It was wheeled 
through the principal street of the city 
and through the parks, with lullabys 
pealing forth from the radio receiving 
horn attached to the carriage just as 
plainly as though coming from a 
phonograph a few feet away. 

The music is sent from the Union 
College radio station at Schenectady, 
and can be picked up in Chicago, in 
fact, in any city within a radious of 
1,200 miles, just as easily as by the 
baby carriage in that city. 

The wireless baby carriage, devised 
by the college boys, has an antenna of 
three wires, stretched across the top 
two pieces of a bamboo fishing pole. 
Underneath the carriage body is the 
storage battery and hidden under the 
canopy in such a way that it in no 
way interferes with the baby, is the 
amplifier, which multiplies or adds to 


the volume of the music as it is sent 
to the horn—an ordinary megaphone 
secured by wires to the front antenna 
The tuning box is attached to 


pole. 


was turned on as the boys with the 
carriage left the college grounds, and 
it is doubtful if a circus parade ever 
created more attention and curiosity 


the rods 
handle. 
After thoroughly testing the car- 
tiage in the electrical laboratory at 
the college, the tour of the city was 
started early one evening. The music 


leading to the carriage 


The baby carriage with a wireless receiving set 


than this musical baby carriage as it 
pushed through the city’s streets. It 
twas afterward stopped and demon- 
strated in the city’s principal park, to 
the great interest of a large number 
of papas, mammas and nursemaids. 


Eight-Hour Radiophone 
Transmission 
(Continued from page 31) 

Ind., reported hearing the radio phone 
concert very distinctly and a similar 
report was received frmo Keyser, 
West Va. ‘Another report received 
_ from Francis Duffey, of Cabery, IIl., 

}) said: 

' “Very loud here;. heard your con- 
cert last night. I could heard you all 
the time about ten feet from ’phones 
and at times thirty feet from ’phones.” 

Another message from Ontario con- 
gratulated the club, saying: 

“Your concert was heard here 
frightfully loud. This ’phone is the 
finest I have heard to date. It beats 
‘2O}R’ and ‘NSF,’ ” 

‘An interesting message came from 
the steamship Peeksville, 700 miles out 
of Ambrose Channel. It follows: 

“Thanks for your concerts. I never 
knew that ‘Annie Laurie’ could sound 
so well.” 

From the S. S. Ann Arbor, on Lake 
Michigan: 

“When these old salts start shak- 


ing their shoulders and doing the 
shimmy, Ill say they enjoy your 
music.” 


THE Department of Commerce an- 
nounces that beginning June 1, 
1921, Arlington (NAA) will transmit 


the usual weather forecasts, warnings 
and general information on 2,650 
meters, instead of on the wave length 
of 2,500 meters herétofore used. 


The Bite of The Bug 


"THE wireless bug of which you’ve 
read has bitten me, that’s clear. 
No serum treatment yet devised can 
help me now, I fear. ‘At first I had 
a simple set, loose coupler and receiv- 
ers, detector of galena stone, take note 
you unbelievers. It worked and each 
and every night, (the effect of the bug 
increasing), I’d try to understand the 
code. My efforts were unceasing. 

Now and then I’d catch an “o,” and 
“is” I .got with ease. The signals 
weren't so very good, just loud 
enough to tease. In order to increase 
them, I got a two-stage set. The code 
and music now are great, it beats a 
“Vic” you bet. 

Oh! when I think of all the time 
I’ve spent in crystal gazing, in search 
of useful spots thereon, in truth it is 
amazing; and some day in the years 
to come, when I have learned the code 
and when I get my license, I’ll write 
another ode, and tell you all about the 
joys, as would old Epictitus, of how 
it feels to have a case of genuine 
“wireless-itis.” 

—By Peter Deets. 


AN amateur operator in Chicago 

reported the following: “Mike 
Costello did not get his booze on time 
last Thursday night. If this happens 
again payment will be stopped.” The 
prohibition enforcement officers are 
trying to locate the origin of the mes- 
sage. 


PLAN S for the free training of amateur 

radio operators throughout the United 
Sitates, whose services would be called 
upon should the nation meed them in an 
emergency, are being completed by the 
War Department. 

The proposed plans provide for the rec- 
ognition of amateur organizations within 
each army corps area. The headquarters 
of the various army conps area have al- 
ready been fixed upon. 

The District of Columbia will come un- 
der the jurisdiction of the Third Corps 
area, which is at Fort Howard, near Bal- 
timore. Other lheadquarters of the vari- 
ous corps will be at Boston, New York 
city, Fort McPherson, Georgia; Fort Ben- 
jamin Harrison, Indiana; Fort Sheridan, 
Illinois; Fort Crook, Nebraska ; Fort Sam 
Houston, Texas, and San Francisco, Call. 

At each of these headquarters there is 
to be established a transmitting radio sta- 
tion with a range sufficiently great to cover 
the entire conps area, and also a receiving 
set. Courses of instruction will be pre- 
pared and sent out by radio and by mail, 
and questions will be received and an- 
swered. 

The amateur personnel will be formally 
inducted into the signal reserve corps and 
called to active service where practicable 
for approximately two weeks’ camp dur- 
ing the summer. 


Guglielmo Marconi 
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Prof. A. E. Kennelly 
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munication 


The MONTHLY SERVICE BULLETIN of the 


NATIONAL AMATEUR WIRELESS ASSOCIATION 


J. Andrew White 
Acting President 


Founded to promote the best interest of radio com- 
in America 


among wireless amateurs 


NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS 
EH. E, Bucher 


Rear Admiral W. H. G. Bullard 

Director of Naval Communications 
Prof, Alfred N. Goldsmith 

College of the City of New York 


HEADQUARTERS: 326 BROADWAY, NEW YORK 


Prof. Charles R. Cross 


H. L. Welker 
Secretary 


Instructing Engineer 


Massachusetts Institute of Technology 


THE first five months of 1921 have been 
rather unusual for radio amateur work. 
During the first two months of the year, 
usually the best for radio work, there were 
many nights of “dead air’ and bad static. 
This followed in a_ general way the 
weather conditions, which, as is well known, 
‘were unusual, in that the past winter was 
one of the mildest experienced in this part 
of the country for a long time. Now, at 
the beginning of summer, the weather has 
been cool, the temperature having been 
below normal for several weeks, especially 
at night. As a result, amateur radio op- 
erators are enjoying some good radio con- 
ditions. On June 1, 2 and 3, for instance, 
amateur work between the First, Second, 
Third and Eighth districts was in full 
swing, and after one of these nights of 
good air and good work it was very easy 
‘to imagine that it was January instead of 
June. The prophecy of a cool summer 
may not be of great interest to seashore 
resort proprietors, but it certainly interests 
the radio amateurs. 


HE iniastial activity of the aurora 

borealis on the nights of May 13, 14, 15 
and 16, which caused a general paralysis 
of wire and cable communication through- 
out the United. States, caused very little 
disturbance to amateur radio communica- 
tion. It was noticeable, however, that when 
the display was most prominent, the air 
was “dead,” insofar as long-distance work 
was concerned. At the same time there 
was comparatively little or no static, and 
local, or daylight range work was not af- 
fected. To the experienced operator, how- 
ever, there was the “feel” of an intangible 
“something” in the air, a sort of “dome 
of silence,” which while not exactly defin- 
able, made itself felt by its effects, 

During the week preceding the display 
of the aurora, the atmospheric disturbances 
had been quite strong, but gradually sub- 
sided toward the end of the week, when the 
first manifestations of activity by ‘the 
“northern lights” occurred. On Friday, the 
13th, the first display occurred, which was 
noted by many amateurs who took a. look 
around outdoors after shutting up shop for 
the night. On Saturday night, the 14th, the 
display was quite brilliant, and conditions 
were about the same as on the preceding 
night. Wire communication between New 
York and many other cities was paralyzed, 
and as a result of this condition consider- 
able press matter for the Sunday editions 
of papers in other cities was handled by 
amateurs for the Associated Press and re- 
layed to various points. The request for 
this unusual voluntary service on the part 
of the amateur operators originated in the 
offices of several newspapers in cities out- 
side of New York, when their editors 
found that wire communication could not 
be relied upon and that the papers would 
be short of their regular amount of news 
matter the following morning under the ex- 
isting conditions. Unfortunately these re- 
-quests for assistance were not made until 


after midnight, which allowed very little 
time for making connections and handling 
this unusual volume of traffic before the 
time of going to press arrived. Even un- 
der this handicap the amateurs responded 
in fine shape and successfully handled a 
large amount of news matter for the Sun- 
day editions of the papers whose editors 
were alive to the possibilities of this second 
line of communication. 

On the night of the 16th, Sunday, the 
aurora borealis was still very much in evi- 
dence, although not nearly so brilliant as 
on the previous night. There was some in- 
dication of activity on the night of the 
17th, but only occasionally, and as the 
night progressed conditions slowly returned 
to normal and a large number of, amateur 
radio operators, who had been up all night 
for the two preceding nights, just to see 
what would happen, finally went to bed. 


HE City Council, of Salem, Massachu- 

setts, recently passed an ordinance at 
the request. of City Electrician Ashby, gov- 
erning installation of wireless apparatus 
“connected with. or intended to be con- 
nected with a current of electricity.’ The 
ordinance provides that a residence permit 
must be secured from the City Electrician, 
who will, before such permit is granted, 
see that the equipment is installed in -con- 
formity with the National Electrical Code. 

It is claimed by the Essex County Radio 
Association of which F. Clifford Estey is 
president, that the enforcement of the or- 
dinance will make it almost impossible for 


amateurs. to operate transmitting apparatus ° 


in the City of Salem. It is further con- 
tended that the ordinance was adopted 
without a hearing having been granted the 
amateurs on the subject and a protest has 
been made to F. W. Broadhead, President 
of the City Council, but the latter has 
backed up the action of the Council to the 
extent that there are forty amateur wire- 
less installations in the City of Salem 
which do not conform to the rules and 
regulations of the National Code. 

The Boston Executive Radio Council, at 
a recent meeting, went on record to the 
effect that the new Salem ordinance is un- 
necessary, in view of the fact. that ex- 
isting federal laws and the insurance regu- 
lations are sufficiently specific to handle 
any such situation if properly enforced. IJt 
is stated that further action is to be taken 
in an endeavor to have the present ordi- 
nance annulled. 

It is understood that the action of the 
Salem City Council was based upon com- 
plaints of disturbances on the regular house 
lighting lines of the city, due to lack of 
protective devices and other precautions. It 
is, in fact, another instance of the trouble 
which has been frequently reported from 
various parts of the country. The same 
trouble was experienced in Omaha, Ne- 
braska, and Denver, Colorado, recently, but 
in both these cities engineers of the power 
and lighting companies met representatives 
of amateur organizations and after con- 
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siderable discussion means were success. 
fully adopted for obviating the disturb- 
ances on the lighting circuits. 

It is claimed by the Essex County Radio 
Association that the City Electrician has 
in the past, frequently been invited to at- 
tend the meetings of the Association with 
the idea of formulating a plan for obviat- 
ing the trouble which has resulted in the 
adoption of the new ordinance by the 
City Council, but the Association claims 
that no effort- was made by the local au- 
thorities in the way of co-operation. 


NEW system of radio licenses for com- 
mercial operators becomes effective on 
July 1st of this year. The new regulations 
were adopted after several conferences be- 
tween various radio companies, steamship 
owners and Commissioner Chamberlain of 


the Navigation Department of Commerce. 


Under the new regulations licenses issued 
by the Devartment of Commerce after July 
Ist will be graded more to the length of 
service of the applicant. They will start 
with third grade, second class licenses, pro- 
gressing through the various grades up to 
a commercial first grade license. 
be possible to obtain a first grade license 
only after extensive experience. The speed 
for code transmission and reception has 
been increased to 25 words per minute, Con- 
tinental Morse, instead of 20. 


‘THE Kitsap County Radio Association 
has been formed at Bremerton, Wash., 
with an initial membership of 24 boys and 
men, all of whom ‘were enthusiastic over 
the proposed activity. 
George Dewey, of Bremerton, was elected 


president and Travers Campbell, secretary 


treasurer. 

Meetings are held at 8 P. M. Thursdaa 
evenings, and the monthly dues are fifty 
cents. No entrance fee is charged. 

Two licensed commercial operators of 


long experience, H. S. Pyle, and H. R. An- © 
drews, serve as an advisory board, and | 


present papers dealing with the practical 
operation and construction of various pieces 
of apparatus from time to time. 
also at the service of the club in the capac- 
ity of consulting engineers. 


All correspondence should be addressed | 


to the Secretary, Travers: Campbell, 1534 
Elizabeth Avenue, Bremerton, Wash. 


D. B. 
letter ma the “Pacific Radio News,” brings 


up several points. of information and in- 
terest in connection with amateur opera- 


tion of C.W. transmitting stations, as fol ] 
lows: 5 | 
' No authority for wavelengths. in excel 


of 200 meters may be granted for radio 
telephone sets, and these sets require li- 
censes just the same as radio telegraph sta- 
tions. It has been observed that, 
number of cases, amateurs who are as- 
signed regular official call letters, do not 
use them. 


It will | 


They are 


McGOWN, Assistant Radio In- 
spector at San Francisco, in.a recent — 


in a 


Instead, they use the last twa | 
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| DeForest Audion and Fleming 
| kadio communication. 


THE A-P VT THH A-P TRANSMITTER 
AMPLIFIBR- ELECTRON RELAY TUBR 
Ae secrets F —the most sensitive ‘ an ecient « un- 
—the amplifier use «oy amped wave trans- 
by the U: Navy. neler of spark sig mitter for use in 
| “Use the tube the nals known to. the radio-telephony. Price 
Navy uses.’”’. Price $7. radio art. Price $6. $7.50. 


A-P Tubes are licensed by the Radio Corporation of America wnder the 
atents for amateur and experimental use in 


Order from your dealer or write direct to— 


The Atlantic Radio Supplies Co., 8 Kirk Place, Newark, New Jersey 
The Pacific Radio Supplies Co., 638 Mission Street, San Francisco, Cal. 


Distributors for Moorhead Laboratories, Inc. 


EXPERIMENTERS’* WORLD 
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find out- 


A-P Tubes have been imitated but never 
equalled. Those who use them KNOW. 
Read this letter. Scarcely a day passes 
but what we receive, unsolicited, enthusi- 


astic testimonials similar to the following: 


GENTLEMEN: “We have recently received a ship- s 
ment of E. R’s and Amplifier oscillator tubes. 
It is our policy to test out all tubes received, 
under actual operating conditions. They were 
absolutely the finest bunch of tubes we-ever -re-. 
ceived. It is indeed a pleasure to be able to sit 
down and with a clear conscience write a letter 
stating that we are at last receiving really good 
tubes for the amateur.”—-THE PRECISION 
EQUIPMENT CO., 2437 Gilbert Ave., Cincinnati, 
Ohio, by H. F. Brickel, Vice-Pres., March 21, 
1921. 

And for the best book on Radio, ask your dealer 


for “Elements of Radiotelegraphy,” by Lieut. 
Ellery W. Stone, U. S. N. 


Are You Obtaining Reliable Results from Your Wavemeter? 


You can and will if it is equipped with the 


Model 425 


Thermo-Galvanometer 


or 


Current Squared Meter 


This is a miniature size instrument 


Flange diameter 314 


Body diameter 2” 
Seale length Zoo.” 
Approx. Weight, 0.4 lbs. 
\ Finish — Dull Black 
50 Scale Divisions 
Its current consumption is very small—only 115 milliamperes being required for full scale deflection. 

| Its resistance is exceptionally low—4 ohms. ; 
The scale is uniformly divided so that the indication is proportional to the square of the current flowing. 
| Its high sensitivity makes it ideal for wavemeter application. ; 

It costs little more than inferior substitutes. May we send you further information? 

It is the instrument you need. 


| WESTON ELECTRICAL INSTRUMENT COMPANY 
27 Weston Avenue, Waverly Park, Newark, N. J. 
| 


especially designed to render the 
most accurate wavemeter service. 


Branches in all Principal Cities 


When writing to advertisers please mention THH WIRELESS AGH 
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Superlatives 


No wonder you, Mr. Radio Man, are confused by the extraordinary descriptives such as best, most 
efficient and all the others you know so well. Do you ever stop to think that any one who can pay for an 
advertisement can make these claims? Fraternize with the old-time radio men and find out their opinion 
of Clapp-Eastham apparatus, of Clapp-Eastham service which goes with every sale and their reputation for 
fair dealing. 

No one need experiment with unknown products unless he wants to. Your dealer will sell you our 
products if you insist but he is only human and is often tempted by a greater profit on an inferior product. 
Remember you pay this greater profit. Our apparatus will give you the greatest possible bargain, YOUR 
MONEY’S WORTH —you cannot hope for more. And with every purchase goes the guarantee of the 
oldest manufacturer of Radio Apparatus in the United States. 


Type Z. R. F. D. A. Regenerative receiving 
set is designed exclusively for those who re- 
quire the very utmost in long distance short 
wave reception. It comprises two of our 
Z. R. V. Variometers, one Z. R. C. Vario- 
coupler with switch, one of eur famous bal- 
anced condensers and a detector and two 
stage amplifier. 

All are mounted on a_ highly finished 
formica panel in heavy oak case with hinged 


cover. 
dowoEneeR = i i Price complete except bulbs, batteries 
: and telephones ...... oo cote ope Eso UU 
Same set without amplifiers, Type 
Ded Mare DL). poxelate sevave ios dare) Stetalet aes 
: ; Same set without detector, Pree yy 
; variable condenser or cabinet, Type 
AsraPier | : Den Rath. Gers © c4s cag $10 jeinilo, ageleusiels ioe 
VEO ES Detector panel only, Type Z. R. D. .. 12.00 
ae yee One stage amplifier panel, Z. R. A. .. 18.00 
Variometer, Type Z. R. V. With dial 
ANG KNOY se wis cie ele e-tie vie 6.50 
Variocoupler ce Zi Ike Me, wee dial 
a R. FR, D. iN Bore iring, Set. Fy and oR ob . ae cp a C108 aan a i 7.50 
f jessie : Licensed under Armstron; so atents ariocoupler, ype wil 1a 
a ‘ ” and knob switch and points ...... 9.00 
Balanced Variable Condenser, Type 
Amplifying coil, semi-mounted, Type Q. 0. ....... TEASER ec 56 SOROS 5 AS $4.00 F800 with dial and knob ....... 7.00 
Unmounted Filament Rheostat, Type Z. R. R. ......ee cece es ecees a Se 1.290 Two stage amplifier, Type 0. Z. ia 
Knob and dial, 3 inch, heavy brass, black finish, composition knob ............... 75 


cabinet COD INiniaion ins Soin cic sa.0 08 40:00 


Graphite Potentiometer, 5000*ohmsi.y..- |. . 2 terse © -ichoicinlanie ae ee Steiets fei ter ele) aed 3.00 


The Hytone Panel Transmitter 


All the advantages of 500 cycle transmitters are combined in this set without the use 
of cumbersome and expensive motor generator sets as it operates directly on 60 cycle 
current. It produces a clear high pitched note which is variable at will. This set is 
highly efficient, with low decrement and gives sharp tuning and minimum of interference 
with maximum radius of communication. The set includes the following instruments all 
mounted on a formica panel 1% inch thick: Transformer, special low voltage type, Hytone 
rotary spark gap entirely enclosed in aluminum housing, Variable speed motor direct con-' 
nected through flexible coupling, Mica condenser, Oscillation transformer, Thermo couple 
ammeter, main line switch and key. 


Complete 4% K W Transmitting set as above ..............206 So > SO Oe cee $250.00 
Similar Transmitter <1) K..W Joapacity, |. .% 2).),|..<0 «5 dhece > cen ae Greets eis teres’ et $500.00 
These sets are also supplied in ratings of 2-3-5 ina 10 K. W. rican on application. 


We also supply the following transmitting apparatus as shown in our complete 


catalogue: 

Transformers, Type Z. R. L. 400 watts, especially for rotary spark gaps .......... $15.00 
Transformers, Type L 500 watts, mounted $28.00, unmounted .................. 22.00 
Transformers, Type L 1000 watts, mounted $40.00, unmounted ................. 34.00 
Cambridge Rotary Spark Gap for use up to 1 K W including variable speed motor .. 50.00 
Improved-“antennawiswiteh’ alent Sf yet sbeebs syeuete aparece ss. wie: lations 12) out e MNCMMEENa I teks Tamera te 12.50 
Boston Key on engraved Formica base, 10 amperes $7.50, 20 amperes ............ 8.00 
Oscillation: Transformers; Type (ZG5 1 acts cycue state y:'<re «form ovr eto ye o/s) SRE oie sere Pole Di ete 16.00 


COMPLETE CATALOGUES SENT FOR 6c STAMPS. Patronize your local dealer. 
If he won't supply our material your order will receive immediate factory attention. 


CLAPP-EASTHAM COMPANY 1°1,MA!s,StREEZ 


HEADQUARTERS FOR RADIOTRON TUBES — All Types in Stock 


“When writing to advertisers please mention’ THE WIRELESS AGE 
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letters of the call (or three letters, as the 
case may be), and omit entirely to use the 
numeral part of the call. This constitutes, 
in effect, the signing of false call letters, 
as no call letters, or signals, can be used 
by any station except the calls assigned by 
the Department of Commerce which is 
given on the station license. This does not, 
of course, mean that “personal” signs may 
not be used, when there are several opera- 
tors in a station, but if these latter are 
used, the full and complete official call 
must also be used at the same time, so 
that no doubt as to the identity of the sta- 
tion may exist to anyone who may happen 
to hear it working. 

number of experimenters and ama- 
teurs seem to be of the erroneous opinion 
that the use of a tube telephone, or con- 
tinuous wave transmitter, permits them to 
use a longer wavelength than 200 meters. 
This is absolutely and entirely contrary to 
law, and anyone who so operates is liable 


used two 5-watt tubes on various wave- 
lengths. On 375 meters he obtained about 
1.2 amperes and with the same apparatus 
returned to 200 meters the radiation 
dropped to about kl amperes. At 180 
meters, which was the lowest wavelength 
he attempted, the antenna current was just 
a little over 1 ampere. The natural period 
of the antenna used was 140 meters, and 
on the lower wavelength only an extremely 
small inductance in the antenna circuit was 
used, which was not sufficient for maxi- 
mum coupling. If the antenna had been a 
little smaller, the radiation would not have 
decreased noticeably on the lower wave: 
length. Other experiments have indicated 
the same results. He has found that a 
vacuum tube will oscillate and generate cur- 
rent efficiently on 90 meters, the antenna 
current being about .6 of an ampere in the 
case of a single 5-watt tube. In this case 
the antenna had a natural period of but 40 
meters, which indicates that the great 


Prize Contest Announcement 


The subject for the new prize contest of our year-round series is: 


The Construction of a Chopper for Interrupted 
C. W. Transmission 


Closing date, August 1, 1921 


Contestants are requested to submit articles at the earliest practical 


date. 
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C. W. for Citizen Radio 


1 Mesto EXPERIMENTER of today 
realizes that the only success- 
ful way to combat static is 
through the use of C. W. We 
carry a full line of everything 
needed and solicit your business 
on a basis of service and saving. 
Members of this association par- 
ticipate in our profits. Order 
either direct from this ad or sent 
stamps for particulars. 


Power Tubes 


AC IOTLOM: BU. View Oeererc © cic brecencete $8.00 
Moorhead Transmitter 


Acme C.W. Power Transformers 
200 Watt Mounted 


Acme C.W. Pilate Power Transformers 
500 Watt Mounted 


Acme Choke Coils 
1% Henry 500 M.A. Single Coil... 
14% Henry 500 M.A. Double Coil : 
1% Henry 150 M.A. Single Coil .... 
1% Henry 150 M.A. Double Coil 


Acme Modulation Transformers 
7.00 
00 
.50 


MUTUAL PURCHASERS ASS’N 
2-4 Stone Street, New York City 


Prize Winning Articles Will Appear in the October Issue. 


Here’s one for the C. W. enthusiast. Many amateurs already using 
vacuum tube transmitters feel that there is a big need for an efficient 
interrupter so that local amateur stations not equipped for C. W. reception 
may be worked. Prize article should include clear photograph or sketches 


IX Stages of audio fre- 


quency amplification! 


as well as constructional details. 


PRIZE _ CONTEST CONDITIONS—Manuscripts on the subject annoumced above are 
ee by the Editors of THE WIRELESS AGE from the viewpoint of the ingeniousness of 
he idea presented, it’s practicability and general utility, originality; and clearness in des- 
cription. Literary ability is not needed, but neatmess in manuscript and drawing is taken 


into account. Finished drawings 


open to everybody. ‘The closing date is given in the above announcement. 
AGE will award the following prizes: First Prize, $10.00; Second Prize, $5.00 ; 
Prize, $3.00, in addition to the regular space rates paid for technical articles. 


All manuscripts should be addressed to the Contest Editor of THE WHIRELEss AGE 


are not required, 


will do. Contest is 
THE WIRELESS 
Third 


sketches 


to prosecution under the Radio Laws, un- 
less specific authority to use a longer wave 
length has been granted under a special or 
experimental station license, in the usual 
manner. It might be added that the de- 
sire to operate a telephone on these longer 
waves does not constitute any reason for 
the issuance of a special or experimental 
license. 

In all cases licenses for both station and 
operator are required where the operation 
of a radio telephone transmitter is desired. 
These licenses and the examination for 
them are all exactly the same as for a 
telegraph equipment. This requires that 
the operator be able to copy at least ten 
words per minute in the Continental Morse 
Code and to answer a number of reason- 
able questions concerning the operation and 
adjustment of his apparatus and the Laws 

-and Regulations governing radio communi- 
cation. 

Contrary to popular impression, a tele- 
phone or vacuum tube transmitter will op- 
erate on 200 meters as well as on any 
longer wavelengths. Mr. McGown states 
that he has experimented with vacuum 
tubes and has found no trouble in getting 
down to 200 meters and even lower. 


trouble with most amateur radio telephone 
installations is that they are unable to get 
reasonable coupling on 200 meters. It is 
believed that if the amateurs who claim 
that they are unable to get proper antenna 
current on 200 meters will cut the antennae 
in half that they will have no trouble in 
working satisfactorily on 200 meters. 


RADIO Station 2QR, owned and operated 

by Hugh and Harold Robinson, at 13 
Walnut Street, Keyport, N. J., has again 
been heard in Aberdeen, Scotland, and also 
by a Ship’s Operator in port at Tela, Hon- 
duras. The following letter from James 
Miller of Aberdeen, Scotland, tells of again 
hearing 2OR, the fourth time that this sta- 
tion has been reported from Scotland: 

April 5, 1921. 

Dear Mr. Robinson: 

I have just received your letter and ow- 
ing to my removing from Mile-End Ave- 
nue, it was delayed. The othen letter you 
sent in January came when I was ill. 1 
sent a letter in reply to that one which you 
don’t seem to have received. I got you 
several times in January and at the begin- 
ning of February, but I had to take my set 


Hedown and I haven’t done anything more at 


See John Firth & Co.’s August advertisement. 


Address 


eague 


Reguila price 3 0 


RETURN COUPON 
American Radio Relay League, 
Hartford, Conn. 
Enclosed find $1; please enter my trial subscrip- 
tion to QST for 7 months. 


Name 
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Instruments in 


ONE 


Type E Wavemeter . 


W avemeter 
Interference Preventer 
V ariometer 


Range 175-340M Price $13.50 


Send for Bulletin W-2 
describing this remarkable 
instrument in full. 


Complete Catalogue 10c 


(AMERICAN [RADIO AND [RESEARCH (ORPORATION 


201 College Av. Medford Hillside, Mass. 


IX Stages of audio fre- 


' See John Firth & Co.’s August advertisement. 


IRELESS CATALOG 
JUST OUT 235, S228 ne 


loose-leaf wireless catalog; 
places you on mailing list to receive 
regular bulletins, keeping you posted 
on latest developments in wireless 
telegraph and telephone, gives hook- 
ups. Illustrations and prices on latest 
MAGEHKECO apparatus. Write today. 


The MARSHALL-GERKEN CO. 


167 RADIO BUILDING 


TOLEDO, OHIO U.S. A. 


GRC 
When writing to advertisers please mention THE WIRELESS AGE 
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KEM xiEBY 


EQUIPMENT 


ANNOUNCING 


THE NEW KENNEDY UNIVERSAL REGENERATIVE RECEIVER 
EFFECTIVE RANGE: 175 To 25,000 METERS 


DETECTS 
REGENERATES 
AND LICENSED 
OSCILLATES UNDER 
ON ALL ARMSTRONG 
WAVE U. S. 
LENGTHS PATENT 
IN No. 1,113, 149 
COMMON 
USE 


Surpassing even our own hopes when we undertook its develop- 
ment, this latest addition to the Kennedy line is of interest to everyone 
who uses a radio receiving set. 


Our engineering staff spent many months in developing this unit 
and released it for sale to the public only when its design and per- 
formance ‘surpassed every requirement we had set for it. By our 
long specialization in receiving equipment we have built up a reputa- 
tion which is so precious that we can afford to put the Kennedy trade- 
mark on only the highest quality product. 


We have spared no effort to make this the best receiver on the 
market. We honestly believe that it is. 


* 


These are some of its features: 


Variable inductive coupling between primary and secondary. 

Extremely sharp tuning because of very efficient inductance units. 

Special Kennedy bank-wound moisture-proof inductors. 

Generous overlap between inductance steps. 

Large balanced primary and secondary variable condensers. 

Micrometer adjustment of secondary condenser. 

Variable grid condenser with air dielectric, permitting most effective use of 
all types of available receiving tubes. 

Adjustable feed-back circuit. 

Fine adjustment of plate voltage by means of potentiometer connected be- 
tween terminals of filament battery. 

Weston ammeter for measuring filament current. 

Bus-bar type insulated wiring. 


Further details are given in Bulletin 101 
which will be mailed on request 


Compare the performance of | 
The users of 


Ask your dealer for a demonstration. 
this receiver with any other you have ever seen. 
Kennedy Equipment are our best advertisers. 


THE COLIN iB. KENNEDY COMPANY 


INCORPORATED 
RIALTO BUILDING 


SAN FRANCISCO 


JULY, 192% 
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Candidates for the Promised Land 


“The Promised Land” is the name professional operators 
have given to the New York Radio Central Station, on Long 
Island. When completed, this station will be the largest and 
most powerful radio station in the world. 


It will be equipped to work simultaneously with five other 
nations in widely separated and distant parts of the world, 
and will be epoch-making in the field of international 
communication. 

Enrollments are coming in by every mail. Why Brent you 


one of the wideawake wireless men who have seen the new 
and greater opportunity opened to them by the Home Study 


Course, which is specially designed to land them one of the , 


enviable jobs at the world’s greatest radio station? NOW— 
not some later day—is the time to act! 

A position at this station is the height of every 
operator’s ambition, for it means unlimited opportuni- 
ty to succeed and progress to higher, more responsible 
and better paying positions in the radio industry. 
So far as opportunity goes the successful future of 
these men is assured. 


How about you? 


This new home course of radio training, which 
has been developed for the benefit of those who 
cannot attend the Institute personally, is the same 


course used at the Institute. It includes every- 
thing from basic principles of electricity and 
magnetism, to actual operation of commercial 
radio equipment. It also includes the same text- 
books used in the Institute classes, as well as a 
buzzer set of greatly improved design, with a vari- 
able automatic transmitter, for code practice. 


The graduates of the Radio Institute of America 
enjoy a great and exclusive advantage in the close 
connection existing between the institute and the 
Radio Corporation of America, world’s largest 
radio manufacturing and commercial.radio com- 
pany. 

Prominent executives in the radio field are former 
students of the Institute. The Radio Corporation 
employs thousands of men, in its executive 
departments, on ships and at shore stations and 
in factories and laboratories. A large percentage 
of these men are graduates of the Institute: 


The Radio Institute of America has been an established and successful institution for over fifteen years. 


The: year round average attendance in its classrooms i isnow 298 students per month. 


It has trained. over 6,000 


men, 95% of whom have successfully engaged in this new branch of science and industry. 


You, too, can be successful in this new field if 
Study Course of the Institute. 
vantage of it. 


Write for our booklet and further detailk—Now. 


you properly train yourself by means of the Home 
Radio offers an unlimited opportunity for future advancement—why not take ad- 


HOME STUDY DIVISION 


Radio Institute of America 


(formerly Marconi Institute) 


326 Broadway, NewYork 
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NEW “CHI-RAD” APPARATUS 


~ Build your own Regenera- 
|tive Set with these high 
grade variometer parts. Ac- 
s,curately turned hard wood 
i|forms with all windings in 
‘|place. Bearings and shaft 
“| holes perfectly centered— 
‘}complete set can be assem- 
bled in 30 minutes. Im- 
mediate delivery order 
your set today! 


SPECIAL 
GRID 


condenser for Rad- 
iotron UV-200. 
meters, etc. Price Made of Mica and 
complete with bush- copper foil. 35c ea. 

$1.25 -3 $1.00 


UNIVERSAL 


POINTER 


Condensers, 
Couplers, Vario- 


fOnt 


aia 


Dealers—Write for attractive discounts. Hard Rubber posts 


12c—$1.25 dozen 


Transmitter. We supply all parts for build- 


Vork ii j BAC. Ww 
Work through summer static with a Clicigo AmateemeeCome and',see 


ing. Send 15c for Blue Print of 4 C. W. circuits, 
our display of the latest apparatus. 


CHICAGO RADIO APPARATUS CO., Inc. 


Dearborn St. (Room 210) Phone Harrison 1716 Chicago, Ill. 


508 So. 


‘LET OUR METERS SHOW THE WAY TO MAXIMUM EFFICIENCY AND LIFE 


TYPE D.C. Milliammeters 


© POST 
e 314" Dia. $6.005775 
0-50, 0-100, 0-300, and, 0-500 milliamps for plate and grid 
currents in power tubes. F 
0-114 and 0-3 ampere scale readings alse in stock. 
Type J Voltmeters, 0-500V. $16.00, 0-1000V. $24.00. 
Type JX A. C. Voltmeters $8.00 334” Dia. Flush type, 
for power tube filaments. 
Each Meter Guaranteed 

General Radio Flush Type H. W. Ammeters $7.75 

0-14, 0-14, 0-1, 0-214, 0-5, and 0-10 amp. ranges. 

For all your VTs and correct accessories, send to 


SOMERVILLE RADIO LABORATORY 


102 HHATH STREET, Winter Hill, 45, MASSaCHUSETTS 


WIRELESS TELEGRAPHY | 


CHAMBERS INSTITUTE. A High-grade School where Radiotelegraphy is taught in all 
its branches, beginning with the Code, and going straight through. Theory taught by 
Lectures, blackboard, and practical demonstrations of Apparatus, both during the course 
of construction and when completed. A large Wireless Station, (3XC) with Motor-generator 
Set complete. 4 

We spare no pains to make Our Students first-grade Commercial Operators, and give special 
attention to baekward students. Location very central. Convenient to both railroads, and 
all trolley lines. 

We also carry a full line of al] standard makes of Wireless Apparatus. 


CHAMBERS INSTITUTE of WIRELESS TELEGRAPHY 
- - - Philadelphia, Pa. 


2046 Arch Street - - 


Parts a specialty. 


CUNNINGHAM AND RADIOTRON TUBES 


DETECTORS s = S : - $5.00 
AMPLIFIERS a P = = ‘=. $6.50 
5 WATT POWER TUBES” - - - $8.00 


We Stock a Complete Line of Acme, Clapp-Eastham,. 
Murdock, DeForest, Moorhead, Remler, Grebe, Amrad, 
Baldwin, Burgess, and Apparatus of Many Other Makes. 

Send for Our Special Tube and Combination Offers. 


Whitall Electric Company 
WESTERLY, R. I. 
Call letters 1 IAP 
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it since, as I am taking the chance to im- 
prove it. I’ll be ready in about a month to 
check you up again. I expect I’ll hear you 
much better now and I hope to check you 
up without any mistakes. I heard you 
every time I listened in for you before I 
took down my set. The only thing was 
that my tuning was not very selective and 
other stations jammed me, however, I am 
improving that and I hope to hear you 
clearer. You are quite as good on the 275 
meter wave as you were on the 600 wave. 
T’ll send the details of your transmissions 
in a short time, as I haven’t my notes 
here just now; also details of my set and 
photographs. I have only used three valves 
during the whole time and my aerial is 80 
feet long double, 40 feet high, but I’ll send 
you the whole details next mail, and also 
when I'll be ready to start again. I hope 
to use a loud speaker and let a company 
hear you. I don’t know if I’ll manage 
but I'll! try and if I succeed then that will 
knock the experts freak theory on the head. 
I am using an entirely new type of valve, 
an idea of my own, and I suppose that is 
the reason for the remarkable results. I 
would like to say that your transmissions 
are really remarkably good. Your modula- 
tions are extremely clear, the carrier wave 
is really the weakest in comparison to the 
speech that I have heard. You really get 
remarkable results. I am writing this on 
the train, so I hope you will be able to 
make it out, but I want it to catch this mail 
so_as to let you have it as soon as possible. 

Hoping to hear from you soon, and also 
hope to hear you speaking. I remain, Yours 
sincerely, JAMES MILLER. 

Please note change of address: Care of 
Mrs. Barnett, 48 Albury Road, Aberdeen. 
Scotland. 

Further details from the ship’s operator, 


- who heard 2QR’s radiophone while in port 


at Tela, Honduras, are now on the way, 
and he has advised that both voice and 
music were received very clearly. 

According to Mr. Robinson, these dis- 
tances are records which have never before 
been equalled by any radiophone of the small 
size and power used by 2QR, and many of 
the distances exceed those made by even 
the most powerful radiophone outfits in the 
United States. 

Mr. Robinson’s radiophone uses only four 
5-watt transmitting tubes, which are the 
smallest made. Power is taken from an 
ordinary light socket and is using less cur- 
rent than that required for an ordinary 
electric lamp. The whole outfit weighs 
less than seventy-five pounds and takes up 
a space approximately the size of that re- 
quired for an ordinary typewriter. 

Mr. Robinson further states that these 


recent letters practically remove all doubt. 


as to the genuineness of 2QR being heard 


in Scotland, and the letters from other — 


stations at various distances over 1,200 to 


2,900 miles give further evidence to the 
fact that Mr. Robinson’s radiophone is ac- 
tually reaching remarkable and _ hitherto 
considered impossible distances, consider- 
ing the smallness of his outfit. Mr. Robin- 
son is carrying on his experiments with the 
expectation that 2QR will eventually be 
heard in every state in the Union. 


THE monthly meeting of the Radio So- 
ciety of South Africa was held at the 
University, Cape Town, on the evening of 


March 24, there being’a fair attendance. 


After the usual business had been con- 
cluded, L. Buckley Bridge read a very in-— 
teresting paper upon the construction of a 
receiving set, having a range of 150-800 
meters, and using crystal detection. 
speaker dealt completely with each com- 
ponent, and furnished constructional de- 


tails for the benefit of those interested. — 


Various diagrams were given. 


The © 
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No. 766 Eveready Wireless Bode base No. 763 Eveready Airplane 

Standardized for use in U. S. Na Wireless Battery: stan- 
dardized for use in U. S. 
Signal Corps Aviation Section 


For your wireless receiving set 


—these distinctive features of 

the Eveready Wireless B Bat- 

tery have established its super- 

Perfect Insulation iority. You'll find it the ideal 
| battery for your receiving set. 


Long Life 


Noiseless Operation 
| Sold by radio equipment 
dealers everywhere—name of 
dealer in your locality fur- 
nished on request. 


High Voltage Maintenance 


AMERICAN EVEREADY WORKS 
of National Carbon Company, Inc. 


227 Thompson Ave., Long Island City, New York 
Chicago Atlanta San Francisco 


- VACUUM TUBE BATTERIES 
Every Wireless Operator Has Use FLASHLIGHTS AND BATTERIES 


for an Eveready Flashlight 
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899 BOYLSTON ST. 
BOSTON, MASS. 


WIRELESS 


Learn Wireless at the Oldest, Largest and Best 

Equipped radio school in New England. 7 

Successful graduates of the EASTERN RADIO 

INSTITUTE are found in responsible radio po- 

sitions all over the world! Why not be one? 

Our illustrated prospectus is free. Send for one. 
F. D: PITTS; Director. 


ESCO 


GENERATORS-MOTOR-GENERATORS-DYNAMOTORS 


4 to 32 Volts for Filament 
350 to 2000 Volts for Plate 
‘Capacity 
20 to 2000 Watts 
Liberal Ratings 
Write for Bulletin No. 231 
which lists 200 combinations 


Motors and Generators Developed and Built for 
Special Purposes 


PIONEERS IN THE MANUFAC 
TURE OF HIGH VOLTAGE 
DIRECT CURRENT RADIO GEN- 
ERATORS. 


ELECTRIC SPECIALTY CO. 


Stamford, Conn., U.S.A. 


Cor. South Street and N. Y. N. H. and H.R. R 


Sample mailed for $2. 00 Tested 


gan Paten 


J. H. BUNNELL &.CO.- - - 


THE WIRELESS AGE 


Bunnell Instruments Always Satisfy tl 


Our Jove Detectors Simplest and Best - 
eware of Infringing Imitations 

and Guaranteed Galena 25 cents 

Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 


Distributors of Standard Electric Novelty Company Type B “Cyclone” Audion 
Batteries. Also DeForest, and all other makes of High Class Wireless Apparatus. 


Send stamp for our No. 42-W Catalog. | 


32 Park Place, New York City, N. y. 
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Telephony is being seriously taken up 
by the more advanced members, and the 
results are good. Fifty-watt transmitting | 
valves, with grid control, associated with 
the auto-transformer type of transmitter, — 
seems to be the most favored scheme at 
present, but choke control, with loose cou- — 
pling, is likely to prove a serious competitor fi 
shortly. 

Meetings of the Society are held on the 
last Friday of each month. Persons desir- 
ing information should communicate with | 
the Provincial Hon. Secretary, A. T. 
Stacey, P. O. Box 2055, Cape Town, South — 
Africa. 


HE Southern Ontario Radio Associa- 

tion of Detroit, Michigan, has set a 
good example for a great many other radio — 
clubs by purchasing a wavemeter and a | 
decremeter. There is a strong movement | 
under way in Detroit at the present time, _ 
to check up the wavelength of all amateur — 
stations in order to bring about a more | 
general observance of the 200 meter fea- | 
ture of the law and the wavemeter and | 
decremeter recently purchased by this club, | 
is undoubtedly a good step in the right | 
recur to accomplishing the desired re- | 
sult. | 


‘THE fourth of a series of direction: find- | 
ing stations to be erected by the Naval — 
Service of Canada was officially opened re- 
cently at St. John, New Brunswick. Three | 
other stations located at Chebucto Head, © 
Canso, and Cape Race, are already in op | 
eration. The new station is located at 
45.15.05 north and 66.0.50 west and will 
give ‘a corftinuous service to the ships 
coming into the Port of St. John. 
A system of directional finding stations, | 
similar to those on the Atlantic Coast, will 
in all probability be established on the 
British Columbia, Canada, Pacific Coast, in 
the near future. i 


meetings regularly at the Y. M, C A 
Danville, Ill. Joseph Fairhall, Jr., is presi- 
dent of the club, whose membership num- z 
bers twenty. Professor Smith, of the Dan-- 

ville high school, is an enthusiastic member. © 
Mr. Anderson, of Westville, who was in 
the navy during the world war, as a wire- 
less operator, and who is vice- -president and | 
traffic manager of the new organization, 
will instruct the members in the receiving 
and sending of code messages. 


Able Vermilion County Radio Club bolt 


ce | 


THE Department of Commerce announces — 
the repeal of Paragraph 86, Page 58 of 
the current radio regulations, effective July 1. 
Under this section of the radio regula- 
tions the operation of a radio station has 
been permitted prior to the actual issuance 
of a license providing the proper application 
had been filed with the Department of Com- 
merce and call letters assigned. The repeal 
of this section requires that a license must 
be actually secured before any radio station, 
commercial or amateur, can be legal 
operated. 


HE Fordham Radionclubenes orgsaiaa 
recently for the purpose of establishir 


af 


‘the “CW” transmitter in every amateur, 
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All your friends want to hear that radiophone music—but so 
many phones cannot be put in one circuit. 


THE RADIO MAGNAVOX 


will solve your problem and allow everybody to listen in. With suitable 
amplifers the signals and music can be heard by all. Remember that full 
field current need not be used except for the very weakest signals, or 
when extreme volume is necessary. 


Price $45.00 


If you are building a radiophone or have one it will pay you to investi- 
gate Magnavox transmitter microphones. 


THE MAGNAVOX COMPANY 


Oakland, Cal. 


| 
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LEARN WIRELESS At Home 


The Demand for Good Wireless Operators far Exceeds the Supply 


The N. Y. Wireless Imstitute will make you an operator—AT HOM!—in your spare time—quickly, easily and thoroughly. No previous 
training or experience required. Our Home Study Course was prepared by L. R. Krumm, formerly Chief Radio Inspector, Bureau of 
Navigation, New York. Our experts are able to impart their practical and technical knowledge to YOU in an easy to understand way— 
will direct your entire course. The graded lessons mailed to you will prove so fascinating that you will be eager for the next one. The 
instruments furnished free, will make it as easy to learn the Code as it was to learn to talk. AIJl you will have to do, is to listen, 


B | G S A L ARI E Wireless. openators | receive excellent salaries Travel the World Over 

> | ranging from $125 to a month and it is i isit all parts of the 
only a stepping stone to better positions. There is practically no limit to your earn- my apa pall tak a nae Rose are Fol ‘at the 
ing power. Men who but yesterday were Wireless Operators are now holding positions same time. Do you prefer a steady position with- 
as Radio Dngineers, Radio Inspectors, Radio Salesmen at salaries up to $5000 4 year. out travel? There are many opportunities at the 


numerous Jand stations or with the Commercial 


| Wireless or with the Steamship Companies. 
FREE Instruments Pi Sats 


A one montth’s Post-Graduate Course, if you so desire, at one of the 
largest Wireless Schools in N.Y. City: New York—the Wonder 

A N D 4 EXT City—the largest port_in the World and the Headquarters of every. 
leading Wireless and Steamship Commany. 


Boy RAY MENTS 227. 


you. We will make the payments so easy that anyone ambitious to 
enter the fastest growing profession—Wireless—may do so. 


Send for FREE Booklet 


Without obligating you in any way, send for our booklet ‘‘How to 
become an Expert Wireless Operator”’—it is free. Mail the coupon 
attached, or postal or lebter—but do it to-day. 


NEW YORK WIRELESS INSTITUTE 
Dept. 260, 258 Broadway New York City 


This wonderful set for learning the code furnished free with our course. aa EP eee fee ee ee 


We furnish free to all students, during the course, the wonderful receiving and sending 
set exactly as produced in the illustration. This set is not loaned but given to all 
students completing the Course. 

The Transmitter shown is the celebrated Omnigraph used by several Departments of 
the U. S. Government and by the leading Universities, Colleges, Technical and Tele- 
graph Schools throughout the U. S. and Canada. Start the Omnigraph, place the 
phone to your ear and this remarkable invention will send you Wireless Messages, the 
same as though you were receiving them through the air, from a Wireless Station 
hundreds of miles away. 


NEW YORK WIRELESS INSTITUTE, 
Dept. 260, 258 Broadway, N. Y. City. 
Send me, free of charge, your booklet “How 
to Become an Expert Wireless Operator,’’ 
containing full particulars of your Course, 

including your Free Instrument Offer. 


When you apply for youn license, the U. S. Government will test you with the Nig T I a. dey chore aaioksnctehsiel <?ei.c Kel heleretese Sted atel «ha 
||  Omnigraph—the same model Omnigraph as we furnish to our students. A'sk any U. S. Address 

| Radio Tnspector to ety et ote tee) ge | P) AMrORS oii cake Se oe we 
Cityror Dowaiws seers sere Stateccwe ache ae 
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HOT WIRE AMMETERS 


We have on hand a large stock of Roller-Smith Type TAW Hot Wire 
Ammeters, with ranges of 0-1, 0-2.5, 0-5 amperes. 


We are offering these at the remarkably low price of $6.50 each, 


postpaid. 
Send 10c in stamps for our catalogue. 


The Radio Electric Company 


3807 Fifth Ave., W. Pittsburgh, Penna. 


If you have anything to sell try the 
Classified Section of THE WIRELESS AGE 


WIRELESS OPERATORS, EXPERIMENTERS, 
CAR OWNERS, STORAGE BATTERY USERS 


10c CHARGeS YOUR BATTERY #1,4°%% F-F BATTERY BOOSTER 


and your Wireless Station will never be closed be- 
cause of a discharged battery. Is it not gratifying 
to feel that your filament pe tiery, will always be 
ready when you want it and that you will nevet 
have to give up in disgust! when working a distant 
station? A Storage Battery kept fully charged lasts 
longer and everything depending wpon it works 
better, which is the secret of perfect battery 
service, and a Booster insures this. Do not run 
the risk oe ruining an a Ne battery, By it 
costs less to buy a BOOSTER than to be without 
one. The EP Battery. eaeiey is a Charging Ap- 
paratus, unfailing in its ability to deliver service 
day and night, is rugged and foolproof and re- 
quires no skill to overate. They charge auto- 
matically and operate unattended. Screw the Plug 
into a lamp socket, snap clips on battery terminals 
and watch the gravity come up. The Ammeter 
shows you just the amount of current flowing. 
Pasily renewable and adjustable carbon electrodes 
rectify the current and Jast for thousands of 
hours. Everything is complete in one compact, 
self-contained unit. The F-F Battery Booster is a 


SERVICE STATION CHARGING Magnetic Rectifier for 105-125 Volt 60 Cycle 


SERVICE AT ANY LAMP SOCKET Alternating current. Latest 1921 Models are— 

Bantam Type 6 charges 6V Battery at 6 Amps $15 
Other F-F Battery Boosters charge bat- Tyne16 charges 6 Volt Battery at 8 Amperes $24 
teries from Harm Lighting Plants, Direct ‘Type 166 charges 6 Volt Battery at 12 Amperes $32 
Current Circuits and direct Current Gener- Bantam Ty. e12 charges 12V Battery at 5 mps $15 
ators. If not ready to ordernow, write today Type112 charges 12 Volt Battery at 6 Amperes $24 
for Free Descriptive BOOSTER Bulletin Type1612 charges 12 Volt Battery at 7 Amperes $32 
No. 34. Type 1626 Combination Type charges both 6 Volt 
BATTERY CHARGING STATIONS and and 12 Volt Batteries at12 and 7Amperes $48 
GARAGES Use, Our, Large F-F ROTARY The larger amnere capacity Types are recommend- 
PROTIFIBRS or Group Charging. Real ed for the larger batteries, or where time _ is 
Economy in rst cost and im service. limited. Shipping Weights ‘Complete with AM- 
Charges up to 36 cells. Full Wave, Auto- METER and BATTERY CLIPS, 11 to 15 pounds. 
matic, Dependable. Write today for Des- Order from your Dealer, or send check for prompt 
criptive ROTARY Bulletin No. 344A which Express Shipment. If via Parcel Post have re. 
rt a full information, or mail Check with mittance include reese and Insurance Charves. 

Order. or have us ship C. O. D. 


The FRANCE MEG. GO: Giuvaean, ono, 6 50a 


Canadian Representative: Battery Service & Sales Company, Hamilton, Ontario. 


Quality Radio Equipment 


New Grebe Portable 
Radio Station Type KT-1 


Especially Adaptable and Efficient for Boy 
Scouts, Campers and Tourists 


Absolutely the newest and neatest combination Trans- 
mitting and Receiving Portable Outfit on the 
market. Complete with Grebe CR-5 Re- 
ceiver, Transmitter, Vacuum 

Tubes, Batteries and Head 00 
Set in attractive and durable ° : 


GASES TA Completes. Kissel ot. 0e 8 


Full line of Radiotron Vacuum Tubes and Acces- 
sories, and other Highest Grade Radio Supplies 


Dealer’s Special Proposition—Mail orders promptly filled 


DOUBLEDAY- HILL ELECTRIC CO. 


715 Twelfth St., N.W.. Washington, D.C. Radio Dzpt.—D2zsk C 719-21 Liberty Ave., Pittsburgh, Pa. 
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sending set. That the progress in this di- ~ 
rection has been great, is evidenced by the — 
fact that at every meeting new members 

are enrolled in the “CW” chapter, and the — 
point is being reached where a spark trans- 
mitter in the vicinity is becoming a rarity, 

partly because of its unpopularity, but chiefly — 
because the members recognize the extreme- — 
ly high relative efficiency of the continu- 

ous wave transmitter. 7 

Those in and around the Second Dis- — 
trict, who are hearing 2XK, 2BNL, 2ACT, — 
2QK, and others, regularly, do not have to © 
be apprised of the good work already done ~ 
by means of C.W. 

Meetings are temporarily being held at 
the home of L. M. Cockaday, 2XK, 2674 
Bailey Avenue, Bronx, New York, every 
Monday night at 8 P. M. The club ex- © 
tends a cordial invitation to all interested — 
in radio, to attend the meetings at the — 
above address. Communications are invited, 
and should be addressed to Richard Leit- 
ner, 1113 Forest Avenue, or to the Secre- — 
tary, William Weller, 2156 Webster Avenue, — 
Bronx. 


"THE Appleton, Wisc., Y. Radio Club has | 

been reorganized this year. The regu- © 
lar weekly meetings are held at the Y. M. 
C. A. building each Wednesday night. Iner 
Erickson, who has a large station at 
Racine, Wisc., is the original organizer, and 
the present instructor. 

At the first _regular meeting, Antone 
Rank (9ALT) was elected president; Rob- 
ert Thompson (9AUF), vice-president; 
John MHarriman, secretary, and Harry 
Leith, treasurer. 


HE Troy YMCA Radio Club has just | 

closed a most successful season. Or- 
ganized in 1914, and originally known as 
the Amateur Marconi Radio Association, 
the club has progressed steadily until at 
the present time, it is the strongest and 
most active of its kind in northern New 
York. Due to its efforts, better co-opera- 
tion among the Capitol District amateurs 
has resulted than ever before. | 

Meetings were held throughout the year | 
on alternate Monday nights, the social side 
being kept in mind as well as the technical, 
thereby always keeping up interest, and 
eliminating a weak point found in many 
clubs. Speakers from out of town, the 
General Electric Co. in Schenectady, and 
from the Rensselaer Polytechnic Institute 
faculty gave interesting lectures, and these 
false were always popular with the mem- 
bers. 

The Radio Club gave its first annual 
ball in February, which proved to be a 
great success. Those present enjoyed the 
novelty of dancing to music ‘transmitted by 
wadiophone from Schenectady, 15 miles 
away, and many for the first time listened | 
to. the Arlington time signals, which were 
audible throughout the six-story building of | 
the YMCA, so great was the amplification. | 

From an operating standpoint, the club’s 
station, call 2SZ, was highly successful. 
Over 30 states and Canada were worked, 
and with but 750 watts input and a short 
antenna surrounded by tall office buildings, | 
2SZ was reported heard in every district | 
but the 6th and 7th. Actual communica- | 
tion was carried on at a’ distance of 1,300 | 
miles with a station in Kansas, and dur- | 
ing the winter months, a large volume — 
of traffic was relayed to all parts of the 
country. The Radio Club was represented 
by two delegates at the Second District 
Radio Convention. ° Hs 

Meetings are suspended during the summer — 
since most of the members, who are col- — 
lege students, return home. The club will 
reopen in September, but correspondence 
will be answered if addressed to E. 
Williams, YMCA Radio Club, Troy, N. 
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The Australians 


HE conditions which the amateur 

has to contend with in Australia 
are little known to the American ama- 
teur, according to Clement E. Ames, 
Secretary of the Wireless Institute of 
Australia, who expresses the opinion 
that even the English amateur, with 
his license fee of 10 s. 6d. and his 10- 
watt power limit, has much to thank 
the stars for, when he compares his 
conditions with those of the Australian 
experimenter. In Australia the license 
fee is £2 per annum, and the amateur 
is not allowed any transmission what- 
ever. 

The amount of commercial traffic 
to be heard is very small, and it is al- 
most useless for the Australian ama- 
teur to work a receiving station unless 
he can afford to use a vacuum tube, 


which is a very expensive matter in. 


that country. Nearly all amateurs are 
compelled to construct their own equip- 
ment, and in consequence there are 
only about 400 licensed experimental 
stations in the whole of ‘Australia. 

The Wireless Institute, which rep- 
resents the majority of these experi- 
menters, is now undertaking to con- 
vince the authorities that the license 
fed should be cut in half and that 
‘amateurs ‘be again given the privilege 
‘of transmitting, even if only with low 
| power. 


POGUE COLO C CCC 


Queries Answered 


NSWHRS will be given in this depart- 

ment to questions of subscribers, 

eovering the full range of wireless 
ubjects, but only those which relate to the 
echnical phases of the art and which are 
f general interest to readers will be pub- 
ished here. The subscriber’s name and 
address must be given in all letters and 
only -one side of the paper written on; 
where diagrams are necessary they must 
be on a separate sheet and drawn with 
India ink. Not more than five questions of 
one reader can be answered in the same 
issue. To receive attention these rules must 
be rigidly observed. 
*’ Positively no questions answered by mail. 


is 
SE CCC 


bat; J. H., Atlantic City, N. J. 

| Q.1. Is it advisable to install a counter- 
poise instead of a regular ground when my 
station is located at the seashore, about 400 
yards from the ocean? The ground is sandy 
'and water can be reached by digging about 
five feet. 

Ans. 1. It is not necessary to install a 
\counterpoise when water can be reached so 
jreadily. Advise you to drive a 10 ft. length 
‘of ZA inch water pipe into the ground, leav- 
ing it about 1 foot above ‘the surface, or 
bury as much mesh wire as possible in the 
‘Moist sand. 


THIEL 


x Ok OX 


iL. C. H., Atlantic City, N. J. 

Q. 1. I have two tubes which I would 
like to wind as a loose coupler, not to ex- 
‘ceed 600 meters, with an aerial of 110 ft. 

_ Secondary 7% inches long; outside diam- 
eter 334 inches. Primary 5% inches long; 
outside diameter 334 inches; wall ¥% inch. 
| Kindly advise me where to tap for 200, 
(300, 350 and 600 meters. 

Ans. 1. It is impossible to give an accu- 


‘rate estimate without knowing the exact 
| wave length of the antenna. Space prevents 
| eg the formulae for such computa- 
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Realize Your Ambition— 
Become a Radio Operator 


UR short year round courses will qualify you 

for your examination for a first grade com- 
mercial license. A splendid faculty, consisting of 
practical men in the Radio field, is at your service 
to help you make good. 


Rooms available in our dormitories for the out-of- 
town student. 


ACT. TOM Ageesend for our descriptive Booklet B 


Y. M. C. A. Radio School 


MARCY AVE., Near Broadway, BROOKLYN, N. Y. 
Telephone: Williamsburgh 3800 


RADIATION AND FILAMENT AMMETER 


Results are not obtained by guessing. They 
come from the intelligent application. of ac- 
curate information. If you desire to get the 
best results from your CW set, it is necessary 
to make measurements of the various currents. 
Our Type 127 Hot Wire Ammeters are particu- 
larly suited for this service. They are suitable 
also for measuring the radiation currents of 
spark stations, and for measuring filament cur- 
rents, either AC or DC. Supplied in a variety 
of ranges and for front of board, as illustrated, 
or flush mounting. Described, and ranges list- 
ed in Bulletin 904W. 


Price, $7.75 cargtep in srock By LEADING RADIO DEALERS 


GENERAL RADIO COMPANY 


Massachusetts Avenue and Windsor Street Cambridge, 39 Massachusetts 


w- 


JTTMARK'S 
NAUTICAL ACADEMY 


: D10.-SCHOOL 


NEW YORK Co ee 


Offers a thorough course in all branches of wireless telegraphy. Radio Op- 
erators earn at the start $125.00 per month, and first class board, etc., free. 
Our school prepares you for your license in three to four months. Positions 
guaranteed to first grade licensed operators. 


DAY AND EVENING CLASSES 


The leading Nautical School in U. S. A. Established 1804 
CAPTAIN F. E. UTTMARKE, Principal 
Write, call or phone for illustrated booklet 


8 State Street New York, N. Y. 
Facing Battery Park, N. Y. Telephone, Bowling Green 8079 


UTTMARK’S for Nautical Education 


1 | R11 
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-APPROVED BY THE 
MENT 


THE WIRELESS AGE 


Pacent Universal 
Plug 


Dubilier Universal 
Condenser 


PRICE $2.00 
IN CAPACITIES FROM 0.00025, TO 0.01 
MFD. 


PRICE $2.00 


THD ONLY PLUG FOR RADIO 

NO CONNECTIONS TO SOLDER 
CONNECTED IN A JIFFY 

ESSENTIAL FOR MODERN RADIO 
FOR TRANSMISSION AND RECEPTION 
NAVY DEPART- 


USED BY COMMERCIAL COMPANIES . 
ENDORSED BY FOREMOST AMATEURS APPROVED BY OUR GOVERNMENT 
OBTAINABLE FROM YOUR DEALER HASILY MOUNTED ANYWHERE 


OF UNIVERSAL RADIO USE. 


FOR TRANSMISSION AND ‘RECEPTION 
ESPECIALLY DESIGNED FOR C. W. 
bee gaan ONE AMPERE AT 1000 


RUGGEDLY CONSTRUCTED 
HAS CONSTANT CAPACITY 


“We shall be jpleased to send you bulletins describing the above and our other products on 


receipt of five cents in stamps. 
AMATEURS AND EXPHRIMENTERS—Get in touch with your dealer. 
DEALERS—Write immediately for our liberal discounts. 


SOLE DISTRIBUTORS FOR 
Wicony’s Complete Line of “Eventual” Apparatus. 
Pacent Universal Plugs 
Dubilier Condensers 
Special Distributors for Brandes Phones 


PACENT ELECTRIC COMPANY, Inc. 


Louis Gerard Pacent, President 
Telephone Beekman 5810 


Duo-Lateral Coils 


Sullivan Apparatus 
Standard WT Batteries 


Seibt Condensers 


150 Nassau Street New York City 


Hook ’er To Yer Bulb 


The most wonderful tuner in the world for only $10.00 
Last month this tuner beat in a test one of the NAVY 
STANDARDS at Ketchikan, Alaska. 


10 Captains of Ocean-going ships have had their wireless operators install 
one of our tuners in the captain’s cabin so the exact time by wireless can be 
had without using either tube, bell, or hand, 


“GREAT!” says one old sea dog. “‘WHAT IN SAM HILL WILL YOU 
SMART ALECS GET UP NEXT?” European stations copied in day time and 
no fancy aerial is needed. A single wire about 40 long by 25 high will do the 
trick. London amateur W. R. Wade, Clifton, Bristol, promises report for the 
magazines to publish showing how the amateurs there read our “‘sigs’”’ in Eng- 
land. Junk your funny wound coils and get a regular two-pound tuner that 
you can use during the static season. 20,000 meters maximum wave length. 
Hook up on bottom of tuner. 


KNOCKED DOWN AND ASSEMBLED CONDENSERS 


Which kind do you want? Made for panel mounting and are complete 
with scale, pointer and knob. Used all over the world now and still going 
strong. NoC. OQ. D. orders. Add parcel post. Buy from your dealers and 
send us his name if he cannot supply you. Canadian amateurs buy from local 
dealers or write us for nearest dealer. Formica tops and bases. Movable 
plates are screwed on and not clamped, 


11 plate knocked down $1.80 Send 10 Cents for 16 
21 ee ee 6é 2.25 
4, 4 3 320 Page Catalogue 


SOLD BY YOUR 
TRESCO 


, DEALER, OR 
Davenport, Iowa. 


When writing to advertisers please mention THE WIRELESS AGE 
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a. 
tion, but they can be found in the chapter on 
radio design in “Wireless Experimenter’s. 


Manual,” by E. E. Bucher. 
* ae 


P. G., Jersey City, N. J. 


Q. 1. What is the wave length of a trans: 
mitting set, the aerial being about 75 feet 
high, 40 feet long, and four wires of No. 12 
copper wire. The set consisting of a 1 inch 
spark coil operated by a transformer, 110 
volts-60 cycles A. C.? 

Ans. 1. Approximate wave length 150 
meters. 

Q. 2. What are the dimensions of a spark 
coil, using the same aerial, that will send 
about 175 meters? 

Ans, 2, The spark coil has nothing to do 
with the wave length. 

* ok 


A. H., Hammond, Ind. 


Q. 1. I wish you would put in the Wre- 
Less AGE question corner a hookup for 
three honey combs, a mineral detector, a 
fixed condenser and a variable condenser. 

Ans. 1. In using honeycomb coils with a 
crystal detector only two coils are neces- 
sary, one for the primary, the other for the 
Haight Such a diagram is shown be- 


The third coil is used only in connection 
with vacuum tube detectors. 
* * x 


H. D., Fayetteville, N. C. 


Q. 1. What kind of license, fe any, don | 
the Government require the operator to hold — 
who works for individual companies or cor-_ 
porations handling messages for their own 
use between inland states, or in other words, — 
between cities in different states? 

Ans. 1. Commercial Ist grade. 

* * * 


F. M. E., Oak Park, Il. 


Q. 1. Kindly advise what value of in- 
ductivity may be expected in glass photo- 
graph plates used as condenser dielectric? | 

Ans. 1. Depends upon thickness of plate. 

Q. 2. Will the capacity of a bank of con-_ 
denser plates placed against each other be 
greater than the capacity of a single plate 
multiplied by the number of plates in the 
bank? If so, is there any correction factor | | 
that will give the true capacity value? | 

Ans. 2. No greater. | 

Q. 3. A certain standard table, on trans- | 
former design, allows .0125 watts dissipa- 
tion per cubic inch of iron core at a flux 
density of 60,000 lines per square inch. In 
designing a small transformer I am com-— 
pelled to use .0025 watts instead of .0125 to. 
make room for winding; and assuming the | 
hysterisis loss is 35.55 per cent of the total — 
transformer loss at 60,000 flux density. 
Please advise whether or not there would © 
be any detrimental effect in using a core 
larger than called for, as set forth in the 
above figures? 


| 


Ans. 3. No, it probably would not be | 
any disadvantage. unt 
* ok * fe 
H. J. P., West Bend, Wis. : 
Ooo ls 


Is there trans-atlantic wireles 
telephone transmission? $ 


— 
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Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


‘“PITTSCO” 
SERVICE FILLS ORDERS 
ON EVERY CONTINENT! 


WHY NOT LET US SERVE YOU? 


AMPLIFYING TRANSFORMERS. 


No. UV-712 Radio Corporation, new 
type just out. (For radiotrons) ..$7.00 
No. 226-W Federal .....--+-eseeeeee 7.50 


No. 231-A General Radio, new type . 5.00 
MODULATION TRANSFORMERS. 


No. A-3 Acme, unmounted ........ 4.50 
No. A-3 « gemi-mounted ....:.. 5.00 
No. A-3 Es fully mounted .......- 7.00 
No. 231-M Gen. Radio new type, just 
out! (for radiotrons)........--- .. 5.00 


AUDION CONTROL PANELS. 
No. RORH Grebe, in Gehan with 
tickler connections ...........+..L%. 


No. 330 Remler, with “A” Battery po- 


TOUTIOMOETED Opiate cists ols) sls 5:6 fel ou0 ets -. 8.00 
No. P-1 Paragon, moulded. type, very 
small and compact .............. 6.00 


“BY” BATTERIES. 
No. 7623 Standard, small 22.5 volts .. 1 


N. 7625 Me large 22.5 volts .. 2.65 
No. 7650 Sg variable 22.5 volts 3.50 
No. 766 Eveready, large 22.5 volts 2. 3.00 
No. 766-A Eveready, large, variable . 3.00 
No. 763 Hveready, small, 22.5 volts . 2.25 
No. P-1 ‘“‘Sorsine,” new type. just 
out! 22.5 volts, extra long life. .. 4.00 
AMPLIFIERS. 
No. RORK Grebe two-step with auto- 
matic filament control ........ 55. 
No. RORD Grebe Det. and two step 
with automatic filament control ..75.00 
No. P-1 Amrad Type A, two step ..39.50 
No. DA Dee eonse: det. and two 
SECD ye FOSTAOUULE ote ene sig ener oc anions Crs 65.00 
CONDENSERS. (Fixed mica type) 
No. ROCC Grebe .0002 Mf. ........ 1.00 
No. ROCD a SOOO5 Mi So as. suana c 1.20 
No. ROCH ef SO OUT ME: tees te con ot arate 1.60 
No. ROCF ae 2005 + MES Miss A 3.80 
No. ROCA .0002 Mf. and .5 
WMO MOM Ge airtete trois saad ous bene, oe eA) 
No. ROCB e 20002 Mf? +.and*2.3 
WAP RE LOG teers. asc als sts teereteisi eis ees) os 1.20 
if GRID LEAKS. 
No. MW-1 Radio corporation, .5, 1, 
1.5, 2, 3 and 5 megohms complete... 1.25 
Gt IGA S ONLY bois ce ciers is ees eiete wre “a0 
PSANECRRLOD Lacie cielo aleriitpmnere ts tas! hare 00 
No. 21 Chelsea, variable A to 5 meg- 
CY ATRE), 3 SANG OPS Se CE eRe Men) ON eee CMa .00 
MAGNAVOXES. 
Type R-3 Magnavox loud speaker, lat- 
est model, just out! ............. -00 
Magnavox Radiophone hand transmit- 
HEI 2 SAC AAS BC h he) CROICICEOIOICHE HOR EaDIERG 25.50 
Magnavox Radiophone transmitter 
LLG TA TInt Sielheey ss cakes S's, sco deers = 37.5) 


REGENERATIVE RECEIVERS. 


No. CR-2 Grebe 175-680 meters ....51.00 
No. CR-3 Grebe 175-680 ‘Relay- 
special’; splendid set ...... 65.00 
No. CR-3A Grebe 175-375 meters, with 
tube control, complete set ........45.50 
No. CR-5 Grebe 175-3000 meters, 
“Super-special’ with tube control, 
complete set. Ideal for jewelers....80.00 
No. CR-6 Grebe 175-680 meters, re- 
ceiver, det. and two step amplifier 
self contained, complete set .....200.00 
No. CR-7 Grebe 5°0-20000 meters 
“Long-wave specia!’”’ with tube con- 
trol, complete set. Ideal for arcs 210.00 
No. RA Westinghouse, 180-700 me- 
ters, new type, just out! .........65.00 


LUGS. 


No. 50 Pacent universal type ...... 2.00 
No. 1428-W Federal, brass ........ 2.00 
No. 1428-w “ silver-plated 2.50 
; JACKS. 
No. 1421-W Federal open circuit.. -70 
No. 1422-W ot closed circuit 85 
No. 1423-W sf two cireuit .... 1.00 
No. 1435-W - automatic fila- 
ment control type ..... weve cae LO 
No. 1438-W Federal Auto. filament 
CV DG wsier Nesenetsuats aicheis, «9. ocohetanementeete «ee. 1.50 
MICROPHONES. 
No. 260-W Federal hand type ...... 7.00 
No. HM-100 DeForest hand-type ... 6.00 
No. 5176-A Conn. with short anjust- 
able arm, ideal for panels ...... 4.25 
RHEOSTATS. 
No. 214 General Radio 2.5° Am ore 
type just right for one UV-20 
watt radiotron tube Ae eahens 2.50 
No. 132 National Controller ttpe, 6. 4 
amperes, just right for UV-202 
5-watt radiotrons ...... caiides es OO 
No. P-1 Paragon, very compact .... 1.75 
SOCKETS. 
No. MW-1 Radio Corporation type .. 1.50 
NOm26buGen Radio ...lntemmmeee ss 2 1.75 
NO OOUm MUrGdOCK ... .'. heim st. 1.00 
No. S-2 Radio Service double ...... 2.50 
No. S-3 Radio Service triple ........ 3.50 
No. UV-203-A Radio Corporation type 
for the UV-203 50-watt tube .... 5.00 
RECTIFYING DEVICES. 
No. P-1 DeForest rectifying tubes for 
radio=phonelwork .= .'. etme eo. A 
No. FF France battery booster. 6 
GP Sr Mee ie sts + > 3 Reo re 15.00 
No. P-1 Tungar 2 amp. size complete 18.00 
No. P-2 “ 5 % ns so 08 
No. UV-216 Radio orp! “Kenotron” 50 


‘““PITTSCO” 
SERVICE REACHES ALL 
OVER THE WORLD! 


WHY NOT LET IT REACH YOU? 


TELEPHONES. 
Type C Baldwins, Navy type ...... 16.50 
Type E Baldwins, ultra-sensitive ...20.00 
Type F Baldwins small, super-sensi- 
PiTAVOLS cies 's oo eldcerecerantvalcrsnaere teh stare toberevare 21.00 
Brandes) “Superlors Wik osc secrete isis $8.00 
a “Tl 'rans-atlanties: 2 wiavereiskswree' 12.00 
3 SNAVYabyDE. giibiele don ster cansieteters 14.00 
es New headband only ........ 1.50 
os New double cord ......... 75 
Browns 4000 ohms English type..... 20.00 
s 8000 ohms Hnglish type ....22.00 
VACUUM TUBES (Radiotrons) 
No. UV-200 Radiotron detector ..... 5.00 
No. UV-201 7 amplifier 6.50 
No. UV-202 es 5 pees trans- 
mitters cca. oe Ae. B.b oet) ot) Cerna ae 
No. vars Radiotron 50 Watt trans: 0 
No. UV-204 Radiotron 259 Watt 
transmitter ...... Ort Ss iexetaner eos aiies oes 110.00 


Note: All radiotrons sent postage and 

insurance prepaid to any part o . ». 

A. Radiotrons always in stock. 
STORAGE BATTERIES. 


No. BX-3 Harvard 6 volts 40 ampere- 


NOUPS, "COMPlEte ane sictacers cee hes es 16.50 
No. BX-5 Harvard 6 volts 60 Amp- 
NOUPREN Ss 3. ec anes Beene een oe 18.50 
No. BX-7 Harvard) 6 volts 80 Amp- 
OMENS oo chek reset eaPenaic fons PERSP NSE: sae Breas 24.50 
VARIOMETERS. 
No. 200 Tuska, moulded type ...... 6.25 


oy Sg Tuska, moulded type with 
ia 


No. 345-G Murdock grid type ...... 7.50 

No. 345-P Murdock plate type ..... 7.50 

No. 346 Murdock Vario-coupler ..... 8.50 

No. hy Clapp-Eastham Variometer 
Wath: Gab. \s Seles see Oars shohareters fae eels 6.50 

No. ZRV-A_ Clapp- Eastham Vario- 
arreter™onl yc “s.r aes ear cate aa 5.75 

No. P-1 Turney’s spider web induct- 
tance; ideal on radio-phones ...... 8.00 

POTENTIOMETERS. 

No. 214-C General Radio ‘‘A” Battery 
type. 400 ohms, ideal with radio- 
EPOUSSA5 = Cescaoke te rence Ri aiaeae me Sy htes Peek 4.00 

No. 93 Remler “A”? Battery type Py fs) 


No. F-743 Clapp-Hastham “B” at- 
tery type, 5000 ohms, fully mounted 3.00 


Hor panel “mountins Wen nae: see leee 2.50 
RESISTANCES. (Phone work) 
No. 1 Ward Leonard 5000 ohms ... 2.25. 


No. 2 x te 10000 ohms .. 3.50 


“Let ‘PITTSCO’ products, super-service and delivery solve your Radio problems”’ 


SEND US YOUR ORDERS TODAY! 


Send ten cents in stamps for Catala No. 22. Over 100 pages, over 150 illustrations, over 600 items. 


F. D. Pitts Co., Inc. 


12 Park Square 


Dept. B 


Boston, Mass., U. S. A. 
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Gettin 


THE WIRELESS AGE 


g Every Word ; 


a 


of wireless operators who use 

the Brandes Headsets. The 
two phones are perfectly matched in 
tone; they deliver signals so faint 
that other receivers fail to get them. 
Stress of weather and other condi- 
tions of interference are overcome 
in a wonderful way by these su- 
premely sensitive and mechanically 
perfect instruments. 
“Navy” Type Head Sets ....$14.00 
“Superior” Type Head Sets . 8.00 
Sold on Ten Days trial. Money re- 
funded if not satisfactory. Send 5 
cents for Catalog W. 
DEALER S—Write for special 

proposition. 


J C.BRANDES, INC. 


To wit the universal experience 


JULY, 1921 
f 

Ans. 1. There is no regular schedule of 
trans-atlantic wireless telephony. 

Q. 2. If so when was the first accom- 
plished? 

Ans. 2. Trans-atlantic wireless telephony 
was accomplished between Arlington, Va. 
and Lyons, France, in 1917. 

QO. When between Washington and 
Paris? 

Ans. 3. The above is the answer to this 
part of the question also. q 

Q. 4. What was the largest distance coy- 
ered by wireless telephone transmission? 

Ans. 4. _ Approximately 3,500 miles, 
though the Telefunken Co. claims to have 
carried on conversation between Sayville, 
L. I., and Nauen, Germany, in 1917. 

rt 
E. H. McE., Roosevelt, Okla. 

Q. 1. Could a 6-volt automobile genera- 
tor be re-wound to give 300 or 500 volts 
for C.W.? 

Q. 2. Could you tell me the size of wire 
and how to connect field and armature if 
question one is practical? 

Ans. 1 and 2. It could be done if the 
generator armature and field were of large 
enough size, but would not be practicable. 

Q. 3. Would the Alexanderson tuned an- 
tenna system be practical for amateur C.W.? 

Ans. 3. It would be practical and very 
useful, but considerable care must be ex- 
ercised in making very careful adjustments 
of the individual antennae. 


: r . x Ok Ok 
9 Room 818, 32 Union Square H. I. M., Hendersonville, N. C. 
New York Q. 1. In reference to your answer to R. 


L. B., Wadesboro, N. C., in the May, 1921, 
issue, I have been repeatedly told that in 
order to hear the wireless phones from any 
distance to speak of it is necessary to have 
the receiving set regenerating as much as 
possible, while at the same time “oscillat- 
ing” of the bulb must be avoided. 

Ans. 1. The trouble seems to be that you 


HEADSETS 
————— : make a distinction between regeneration and 


© WNT. 
The Sound-Method for Memorizing the Code K ex 
For success in telegraphing the letters must THIS NEW WAY E 


be learned by their sound. 
Each letter has a distinctive cadence or 
is the easiest, quickest and most thorough ever 
devised for learning without instruments 


rhythm which is easily memorized by a few 
If you want to learn the code— 


hours’ practice. 
Charts which show the telegraph alphabet in 

If you want to “cinch” the signals 

you can’t remember easily— 


dots and dashes greatly handicap the beginner. 
A mental picture of the dots and dashes of each 

If you want to help some one else 
learn the code— 


letter forms in the mind, and when a signal is 
GET ONE OF THESE CARDS. — 


heard, the beginner naturally tries to call up 
Don’t try to teach the Ears through the Eyes 


Matched Tone 


Sy , Fe eS 
a 


f- 


LL 


the picture of the letter. In practical telegraphy 
there is not time to do this, and the next 
signal is lost. 


The charts attached give the key to the 
rhythm of each letter of the telegraph alphabets. 
It forms no picture in the student mind but, 
instead, a sound is memorized, like a bar of 
music. 


The chart is particularly valuable in learning 
to receive which is many times more difficult 
than learning to send. An hour a day devoted 
to memorizing the distinctive rhythm of each 


i 


a chaannge tn a. ctew areas 1 Gihiajh ie Gea This system teaches the signals as they a 
The beginner is strongly advised not to come through the Head Phones = 
practice with charts or books which show the = 
‘ah pace th facto teers tic arene Contain both Continental and American Morse-—Printed on Celluloid = 
difficult to send or receive in the telegraph F our Pocket. eg 
alphabet properly—by sound. “Price 50c = 
WIRELESS PRESS, INC. 3 "= 
326-28 Broadway, New York WIRELESS PRESS, Inc., 326-28 B’dway, N.Y. 2 


Copyright, 1921, Wireless Press, Inc., N. Y¥ 
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L oscillation of the valve. In order to have 


regeneration it is absolutely necessary for 
the bulb to be oscillating. The reason for 
the greatest strength of signals being re- 
ceived when the tube is operating just be- 
low the regeneration point. is that the tube 
is then amplifying, but when the regenera- 
tion point is reached the tube has reached 
the saturation point and then proceeds to 
oscillate thereby distorting the spark sig- 
nals and also the telephone speech. 

As regards the reception of phone con- 
versation. A crystal detector with two stages 
of amplification will work just as well as a 
vacuum tube detector and one-step of am- 
plification and, of course, there is no chance 
for any oscillating being done by the crys- 
tal. kok * 


F, L. H., Brandford, Conn. 

Q. 1. Which would be the most satisfac- 
tory for extreme long distance on 200 me- 
ters, a modulated C.W. using two 50-watt 
tubes, or a 600 cycle spark outfit? 

Ans. 1. The most satisfactory outfit 
would be a set employing modulated C.W. 
with two 50-watt tubes. 

Q. 2. Kindly publish what you consider 
as the most practical diagram of a modu- 
lated C.W. apparatus, using two 50-watt 
tubes. I do not want to experiment, but 
want an outfit with which I can sit down 
at and do good consistent work on 200 
meters. 

Ans, 2.. See diagram on page 30. 

Q. 3. Some years ago, when I first en- 
tered the wireless field, there was a very 
high pitched spark in use at the Metropoli- 
tan Tower in New York City. Can you tell 
me what frequency they were using and 
whether it was a spark with rotary gap 
or quenched gap? I would like to dupli- 
cate that note with my outfit, for outside of 
old N. Y. at 42 Broadway with which I 
often worked while an operator on various 
East coasters and South American ships, it 
was the most pleasing spark I ever heard 
to copy from. 

Ans. 3. I am unable to locate anybody 

who has detailed information on this sta- 
tion although several persons have a hazy 
recollection of it. 
- Q. 4. On short waves of amateur length 
would a 600 to 700 cycle spark give best re- 
sults on a quenched or rotary gap if the 
latter was synchronous? 

Ans. 4. A synchronous rotary. 

Q. 5. Where can I purchase a three- 
quarter kw. 500-700 cycle motor generator, 
and where can I get one of the old “coffin” 
type open core transformers made for the 
U. W. T., of one kw. capacity. 

Ans. 5. Refer you to the radio division 
Ly Shipping Board, for the motor gen- 
erator. As to the “coffin” I would refer you 
to ‘th “for sale’ columns of the various 
amateur magazines. You may find one 


advertised for sale from time to time. 
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2674 BAILEY AVENUE 


NEW YORK 
DA-1, Detector and Single DA-2, Detector and Two 
Stage Amplifier ........... $45 Stage Amplifier ........... $75 
A-2, [wo Stage $55 A-3, Three Stage Amplifier... $80 
Type R. Supera lh es rij A 0 Sea ene K otere a oe } Licensed under 
Type RDA-2, Super: o Receiver, complete, w e- 
tector and two stage amplifier ........-... $145 Armstrong Pat’s. 


COMPLETE RADIO TELEPHONE SETS FOR USE ON A.C. OR D.C. 
WITHOUT MOTOR-GENERATOR. 
LISTEN TO 2XK 


EXPERIMENTERS’ WORLD 


THIS NEW APPARATUS 
WILL INTEREST YOU 


As promised last month, we are the first to offer the Radio 
Corporation’s new apparatus for experimental use. Place 
your order now with Atlantic. Both our stores have a 
complete stock of this new equipment and will fill your 
orders promptly. 


Radiotron U.V. 200, a gas-content detector, specially designed for ama- 


CEUTATISC . . ocho eenREtEREMMeioticr ers a) evolere, 6) eilever Snciels.tsi-vi0: aca ale Mice tis ia leh eioriete, ko $5.00 
Radiotron U.V. 201, an exceptional “Pliotron” type amplifier........... 6.50 
Radiotron U.V. 202, a 5 watt transmitter for C.W. work............... 8.00 
Radiotron U.V. 203, a 50 watt transmitter for high powered C.W. work. 30.00 
Radiotron U.V. 204, a 250 watt transmitter for experimental C.W....... 110.00 


R.C. Standard: Rheostat, Model P.R. 535, for Radiotron 200, 201 and 202 3.00 
R.C. Standard ‘A’ Battery Potentiometer, Model P.R. 536, for receiving. 2.00 


R.C. Standard Rheostat, Model P.T. 537, for Radiotron 203 and 204.... 10.00 
20 Watt Kenotron Rectifier Valve, Model U.V. 216..........22.c02000. 7.50 
150 Watt Kenotron Rectifier Valve, Model U.V. 217...:.........-008. 26.50 
R.C. Standard porcelain socket Model U.R. 542, for Radiotron 200, 201 
EMME  . «cURL s) cileccelrsileut’ «0. eics).8, « lotiehelejis, @..0):4 6-0’ ahianens tel reorsha, deeten ey orev 1.00 
R.C. Standard Bakelite socket, for Radiotron 200, 201 and 202......... 1.50 
R.C. Special Bakelite socket for Radiotron U.V. 203.................-.. 4,23 
RC. Standard poreelain socket, Model U.T. 541, for Radiotron U.V. 203. 2.50 
R.C. Standard end mountings for Radiotron U.V. 204, per pair......... 2.00 


(Model U.T. 501 for filament end, Model U.T. 502 for plate end) 
R.C. Inter-tube tone frequency amplifying transformer, Model U.V. 712, 


Rporeadiotrongm2OOMamdme 0 Latrectoe se atiek ceete cs Sa Mente eae 7.00 
R.GeStandard gridmenkemOuntins ANG WITS 56 6) s 016: 20 eleieseuel os\lcheleleiel > of \- 1.25 
RCM Standard, STICMCAMVOMULIN SD aie cielo «chee ee sie ¢ sinistsimnahdcls « (shale aelels 50 
R.C. Standard grid leak unit (24 values, % to 6 megohms)............ Ay gs3 
R.C. Special 5000 ohm, Size M grid leak, with midtap at 3500 ohms, for 

TSOnWath RAdlOvEammeUsve, 20 20a cis «oe 6:0 lore 0) sie eyspele ters eels 2 bee ee eRe 1.10 


R.C. Special 5000 ohm, Size B grid leak, with midtap at 2500 ohms, for 
use with Radiotron U.V. 203 


Sep oleteete eave ele o 6 © 1! shakes, Vielem € ons, sis © le sites 


Valuable instructional bulletins on Radiotrons and ac- 
cessories are available. Send for copies. Please include 
sufficient postage with all orders. 


Bulletin 14 gladly sent on request 
to any reader of the WrireLess AGE 


ATLANTIC RADIO CO., Inc. 


88 Broad Sireet Branch, 15 Temple Street 
Boston, 9, Mass. Portland, Maine 


QY 


CORPORATION 


WRITE FOR CATALOGUE 


When writing to advertisers please mention THH WIRELESS AGH 
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GROWING 


RADIOLECTRIC SHOP ANNOUNCES THAT IT IS NOW A CORPORATION 
AND HEREAFTER WILL BE KNOWN AS a RING DEC 
THE RADIOLECTRIC SHOP COMPANY BUYERS AND SELLERS 


We carry a full line of all standard recognized Radio apparatus and supplies Space in this department costs only 
and can fill Mail Orders within 24 Hours 30 cents. dine, Riinimun) Spaee eo 


lines. Payable in advance. 
SOME OF OUR SPECIALTIES 


SMALL ADS OF 
BIG INTEREST 


“73” Variometers, without knobs and dials............ $ 5.50 each BARGAINS! Few unused re Tate Relays 
y f ; : .25, aid. so few 
“73? Vario-Coupler without knobs and dials........ 5.50 each eater. aero Tribes, Canaan! price “of | 
2 MFD 1500 V. Condensers, guaranteed........ 5.00 each . $4.25 for detectors, $5.75 for amplifiers,, post- | 


pata. Radio Sales Co., 251 Duboce Ave., San 


2 MED 2500 V. Condensers, guaranteed........ 15.00 each rancisco, Cal. | 
guaranteed........ 0.00 h Pi eee re sO 
5 MFD 1500 V. Condensers, guaranteed 1 eac SPROIAL GARAGH, MOTORS Manufactured | 
| the a 1ECTrUc 0., ° . . : 
SWITCHES 2 H.-P. $110.00; 3 H. P. $128.80; 5 HP. 
60 Amp. 600 V. 3 P.D.T. Slate Base......... $ 2.00 Wt. -20 lbs. RA igs se tahe Melyent ape as ee 
60 Amp. 600 V. 3 P.S.T. Slate Base.......... 1.00 Wt. 10 lbs. ing generators, all voltages. Write for catalog. _ 
4 Oe. 2) : >! : ‘h, ¢ | 
50 Amp. 220 V.2P.S.T. Slate Base......... 50. Wt. 5 Ibs. Motor Sates Dept 3 eet ne | 
. . a ee Se | 
an, y -Dayton, b & > Bu u 
me inental Bud tors. All 
The Radiolectric Shop Company Re ae Pate MO ae 
e 4 A fe PMDaAor 1 ension i 
919 Huron Rd. Cleveland, Ohio netos $10.00, Kelloge Pumps $3.50. _Auto- 


Lite Generators, new, $10.00. Air Gauges 
65c. Remy Ignition Coils, new, $3.00. Elec- 
tric and gas headlamps, coils, distributor heads, 
air compressors, etc. Write for catalog. Motor 
Sales Dept., 8 West End, Pittsburgh, Pa. 


D-L INDUCTANCE COILS 1-2 PRICE SELENIUM DETECTORS—This cell is a light | 


sensitive crystal radio detector and in addi- 


Order Now. Best Coils Given Out First. All Are Good. RR a MD aM Maher en 
Some Slightly Shop Worn Uy faerent Crom oO 
m ings im (on 2 & e 
i t oP ar lati lectrodes, ~ a 
They are unmounted, and cover the wave lengths, as follows: inch. active. surface. Meealed a green proof. 
D-L-25, = 130-375 6... eee eee eee eee eee [e's os 6 70¢c Current swing at 45 volts from dark to full 
DE-35, 0 180-515 bo ie tisha oder supe etn. ee 73c sunlight is over 20 milli-amperes. I believe 
DEK50; 9) 2406780: gs siecle ahecae Pou Meee. cater 76¢ they are the most sensitive and quickest cell 
IML-75, © 4330-1080 Oe. Doh oe ee noite mas . ot mae 80¢ made. Unmounted $2.50 each, postpaid. Mount 
D-L-100,: 450-1460 3.0. oe piel «cee, oe 5c them to suit yourself on your own panel. Un- 
D-L-150° 660-2200 90¢ limited field for experiments. Russell Hart, 
D1200° 930-2850 ere ec eeere j eg © e ausie/ ete j j ng 950 Los Angeles, Calif. Route No. 8, Box No. 49. 
D-I-250, 1300-40007 505 9) ob A OP a ee 1.00 
D-I7-800,- 1550-4800 ess 6 en ee Sco te ee oe IS = oy: aos Frat RRR ED nee aoe 
-L-400, 2050-6300 ..........-. 2 eee HR 9 one oe 1.13 “by, silenny 
DL-600, 3000-8500 Gis Pialove ie, cele a tes eats te ee see ae 1.20 Woodhouse, may lead you to success. It also 
D+L-800;' 4000-42000 Os. cee cabled siete eis os oni 4.33 tells of Inventions, Discoveries and Activities 
D+L-750, 5000-15000. *o2 0a. .-c css eles. cae 1.40 Hae HO De ee 
AOA AT ORACI MIE OL Oh eA a a is ee es 4on ollar Industries To e Mr. 
Does Poa. sig Manet seek SRM a as Woodhouse unaided achieved financial ‘indepen- 
DiL-1600; 1200-25000 nanan beeen 1.80 before thirteen Send fot ee 
200-2500 Gyre ka ee ores een ones, 2 : efore thirty-five: nd $2. : 
All parts for the amateur and anything in Radio we have phere SCIDNTIFTIC LIBRARY, ‘No. 299 ‘Madioon 
, venue, New York. (Hstablished 1914), 
AMERICAN ELECTRO TECHNICAL APPLIANCE CoO. : 
BI-LATTICE COILS (Duo-Lateral). For 10 
235 Fulton Street New York, N. Y. distance reception this is the best type of ind 
Our catalogue contains 24 pages, not 84 as previously stated ductance. SINGLE LAYDR COILS. For short — 


wave reception a set of these coils compares 
favorably with the best regeneratives; and the 
cost is but a fraction of the regular regener- 
ative set. Send 3c_for bulletin. Our prices 
will surprise you. P. J. Stockwell, Box 157-B, 
Reading, Massachusetts, 


An Addition to the 
THORDARSON [mesar-] LINE 


 Pype “TBS= 
TRANSFORMER 


AUDIOTRONS FOR SALE—good as new— 
must sell before vacation—$3.00 each. rat 
reply gets them. Geo. Redding, 556 So. 10th 
Street, Newark, N. J. 


A 


ne 


“STOP! LOOK! and ACT!” 


With every Radio Magnavox purchased from 
uS we are giving absolutely free one new 
standard Radiotron pliotron V.'T. amplifier 
UV201, $6.50, or one Navy Type A-P V.T. 
amplifier, $7.00. This Radio Magnavox is the 
latest development of the Magnavox Company. 
This new loud speaker gives forth the same 
volume of sound as the older model at about 
half the price. Signals may be heard all over 
the house, permitting a watch without head 


I receivers, and with suitable plification 
% oe 8,000 von ac $15.00 see or mele re be amplified fo such, a 
I ‘ degree as to be loud enou r dancing. Price 
yy 10,000 eae 20.00 $45.00. This offer expires June 30, Besides 
1 Ze 15,000 ine 31) 00 this generous offer, we also furnish free with 


all makes of vacuum tubes, detectors, ampli- 
fiers and power tubes, the latest type of the 
Remler Bakelite rheostat_ of suitable capacity, 
‘or Clapp-Bastham panel mounting rheostat 
with enameled resistance wire wound on 180° 
bakelite form. Radiotron V.T. Dectector UV200, 
45.00 ;_ Radiotron_ UV201 pliotron: amplifier, — 
$6.50 ;Radiotron 5-watt power tube UV202, 
$8.00: Radiotron UV203 50-watt nower tube 
$30.00: Radiotron UV250 watt power tubes 
$110.00: A-P V.T.Dectectors, $6.00: A-P V.T, 
navy amolifier, $7.00: A-P transmitting tubes, — 
$7.50. Only new and hich grade radio anna- 
ratus carried in stock. ‘Remember us.’ The 
Kehler Radio Laboratories, Dept, 6. Abilene, 
‘ansas. + 


Transformers, Oscillation Trans- 
formers, Condensers, Spark 
Gap Rotors 


Thordarson Electric Mfg. Co. 
511 South Jefferson St. CHICAGO 


When writing to advertisers please mention THE WIRELESS AGE 
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Oso 


SACO @ CLAD 


Cr 


Patent applied for 


ae 
$$$ SIX STAGES OF AUDIO FREQUENCY 
“(9019 wom | © —THE BANDMASTER SAID “STOP!” 


A week ago a stranger walked into our offices. He was soon 
talking about Saco Clad transformers and, without a word of 
exaggeration, here is what he said: 


“. . . and during a recent municipal demonstration with our Six Stage Saco 
Clad Amplifier, the amplification was so great that our radiophone music inter- 
fered with the local band and could be heard ™% of a mile thru the hubbub of 
the city’s noises... .” 


Another letter from a disinterested dealer says: 

eel oom “ = sf We have tried practically every make of transformer and believe that 
\ conte vata oe Me LaMuNArED = Saco Clad is by far the best transformer of them all. 
Roe RON SHELL + 


Le 


If you study the cross section at the left, you will see the reason for 
these commendations. 


_ The 3-16” continuous shell of laminated sili- A Summer Necessity—Saco Clads and Vocalouds 
con steel serves three purposes. ; 5 A 
Saco Clad amplification plus a Vocaloud (advertised last month) means 
(1) A perfect path for the magnetic flux. z a TORRES. Sipe : 
you can carry on your radio activities in comfort during the hottest 
(2) A 100 percent magnetic shield—elimi- 4 ; 3 4 3 F 
nates howling on even six stages and dimin- Summer’s day—just sit back and listen to loud, clear signals and radio 
ishes tube noises, phone concerts from the Vocaloud—no head phones or straining for weak 
(3) It is literally impossible to damage a signals. And of course, any number of friends can listen with you. 


Saco Clad by physical force. 


This combination is economical. The Saco Clad Transformer is only 
No other transformer at any price has such 


batstanding ifchtures, $5.00; after July 15th the Laboratory Type Vocaloud will be $25.00 and 
Don’t accept substitutes.. Demand the Firco the station type $30.00. i 
Saco Clad put up in separate cartons bearing If your dealer hasn’t these instruments in stock, it is easier for him to 
the Firco Trade Mark. sell you something else—but you should demand that he obtain thenn 
Then make every possible comparison. 
DEALERS: We have a new loose leaf catalogue for radio 
dealers. A charge of $.25 is made to all except dealers. Ama- 
teurs should go to their radio dealer and ask to see this 
catalogue. 
NOTE: Ask your dealer to show you the Firco Audion Units. They are 
made in two Types—Standard and Midget—and are absolutely the best buy on 
the market. 


John Firth & Company, Inc., 18 Broadway, New York 
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Pion eers~since 19071” 
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FIRCO Audion Detectors 
and Amplifiers 


Radio Frequency Ampli- 
fiers High Voltage Units 


(any primary voltage) 
Baldwin Phones 
Firco Vocaloud 

Saco-Clad Transformer 

Firco Accessories 

Kolster Decremeter 


Eldredge Meters 
(individually calibrated) 


Brownlie Phones 
(adjustable) 


Seibt Scientific 
Instruments 
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Owing to the fact that certain statements and expressions of opinion from correspondents and others appearing | in these columns 
from time to time may be found to be the subject of controversy in scientific circles and in the courts, either now or in tthe future, and 


to sometimes involve questions of priority of invention and the comparative merits of apparatus employed in wireless signaling, 
owners and publishers of this magazine positively and emphatically disclaim any privity or responsibility for any statements of opinion 
or partisan expressions if such should at any time appear 


herein. 


ARE YOU CONCERNED ABOUT THE LIFE 


the 


om 


OF YOUR VACUUM TUBES? 


Model 301 Voltmeter 


(Flush Type) 
Flange diameter 3.25 inches 
Body 0: 2.56 - 
Seale length 2.35 ‘ 


Weight (Approx) 0/5 pound 
Dull black finish. 


It is now common practice to maintain the filament voltage instead of the 
filament current at a constant value, because the life of the tube is pro- 
longed. 


Model 301 D. 


cannot be surpassed as filament voltmeters. 
you results which are reliable and entirely satisfactory. Ranges are suitable to all 
sizes of tubes. 
Their appearance and size are in harmony with the WESTON RADIO FREQUENCY 
AMMETERS and other panel equipment. 
Their cost is relatively small. 


They are just the instrument YOU need to improve the operation of YOUR tubes. 
Permit us to send you complete details relating to these and other radio instruments. 


C. Voltmeters. 


WESTON ELECTRICAL INSTRUMENT COMPANY 
27 Weston Avenue, Waverly Park, Newark, N. J. 


Branches in all Principal Cities 


Their accuracy of calibration assures 


When writing to advertisers please mention THE WIRELESS AGE 


WoL; SancNo.i1 


AUGUST, 1921 


WORLD WIDE WIRELESS 


titish and American Radio Service Compared 


HARP criticisms of the paucity and slowness of com- 
‘munications by steamship, airplane, telegraph and 
reless between Great Britain and the overseas domin- 
1s were voiced at the Imperial Conference, London, at 
ich a decision was reached to appoint a committee to 
nsider the development of communications throughout 
2 empire. 

Premier Hughes of Australia made an unfavorable 
mparison between the British wireless service and with 
e German installations that were in operation before 
2 war as well as those at present existing in the United 
ates. He said the United States was conducting wire- 
is services to England, France, Norway, Japan and Ger- 
iny and was arranging to cover other fields. He de- 
‘red America was daily radiating in every direction 
t only American news but ‘American concepts of world 
ents and instanced the transmission of such news to 
lina, which, the said, formed its opinion of the British 
pire thereon, while Great Britain did nothing. He 
atended that if Great Britain and the dominions failed 
increase their wireless telegraph and wireless tele- 
one services in the immediate future, they would be 
it far behind other countries. 


Id less cause to complain than Australia and New Zea- 
id, her exchange of news with the motherland was 
satisfactory. ; i) 3) 


News that comes to Canada, he asserted, filters through 
tw York, and is censored there, not by Government 
thorities, but from’ the American standpoint. 

Winston Spencer Churchill spoke sympathetically re- 
irding these complaints. There is no doubt, he saia, 
t the American press is able to collect its news on a 
xt scale, and, having been paid the cost of this collec- 
la by internal circulation, it can afford to dump news 
9 other English-speaking countries. 


SI 


Icebere Warnings by Radio 


IROM the United States naval hydrographic service 
' comes the warning that there is more heavy drift ice 
jthe Atlantic Ocean this summer than there has been 
ring any season since the Titanic was sunk as a re- 
t of colliding with an iceberg. The ice is already 
ther south than usual for the season, and is drifting at 
ate which reaches 40 miles a day in many cases. 

[wo cutters have been patrolling the edge of the ice 
ft for several months. They send out regular daily 
\lio reports giving the location and speed of the floating 
gs. Their reports are sent broadcast by radio from 
lidquarters so that all big shipping in the Atlantic has 
‘lL warning. Most of the large companies follow the 
prrse mapped out by the department and run little risk 
‘encountering one of these dread ice mountains in the 
lirse of a voyage. Despite these precautions, however, 
') freighters have recently been in contact with the ice. 


Premier Meighen of Canada said that while Canada 


Arlington Station Struck by Lightning 


DURING a severe electrical storm which swept over 

Washington, D.C., and vicinity on June 26, light- 
ning struck the big Navy Radio Station at Arlington, 
Va., just across the Potomac from Washington, and 
put the station out of business temporarily. None of 
the officers or men on duty was injured. 


Early reports were to the-effect that several transform- 
ers had been so badly damaged that the service would 
be interrupted for several days. Men were at once put 
to work, however, and the station was in operation 
again the next day. 


Bee 


he OWE Lo 
Receiving news of the horse races by radio. The portable set is 
installed in an automobile 


Radiophone That Can’t Be Tapped 


FF XPERIMENTS now being conducted by Marconi’s 

Wireless Telegraph Company in England, if suc-. 
cessful, will revolutionize communication by telephone. 
The experimenters are said to have eliminated the two 
principal difficulties that heretofore have prevented the 
economical use of the wireless telephone by the general 
public. 

In a report to the Department of Commerce Consul 
Wilbur T. Gracey at Birmingham, England, tells of 
the progress made by the company toward the utiliza- 
tion of wireless telephone through the elimination of 
these difficulties. New and novel principles have been 
introduced into the experiments. 

It is believed the new system will make it impossible 
to “tap” messages and also that it will offer no ob- 
stacles to the ordinary telephone user, who will 
work through the medium of his ordinary 
instrument. 


_ The present experiments are being conducted be- 
tween London and Birmingham. 
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Berlin to New York by Radiophone Soon 


ERMAN wireless experts expect soon to be able to 

reach New York from Berlin by wireless telephone, 
having already successfully bridge more than 2,700 
miles equal to the air line distance from Berlin to New 
Foundland. The experiments were conducted by the 
Argentine steamer Bahia Blanca on a trip from Ham- 
burg to Buenos Aires. Communications were main- 
tained from the departure from Hamburg, first through 
the ten-kilowatt station at Koenigwustershausen, 
whose messages were heard until the steamer was 
2,200 miles out. 

The giant Nauen station, with a 130-kilowatt sender, 
then took up the task and was able to reach the steamer 
500 miles more, until the Bahia Blanca entered a region 
where atmospheric disturbances regularly interfere 
with wireless transmission. The messages were heard 
with absolute distinctness at European land stations 
ranging from Bucharest and Madrid to Stockholm.and 
Christiania, though they were not provided with’ the 
recently devised amplifying receiver. 


Underwood Photo 


The Rey. Edgar Sherrod using the radiophone to ‘perform the 
marriage ceremony of a couple sailing the skies in. a balloon 


New Canadian Radio Stations 


HE Alaska Wireless Telegraph Company is comer 
ering the possibility of introducing a wireless service 
between Edmonton, Alberta, Can., and I’ort Norman, 
according to information received at the Board of Trade 
offices here from Falcon Joslin, president of the con- 
cern. The Edmonton Board of Trade is taking up the 
matter and will investigate the proposition. The Cana- 
dian Government is installing four) wireless receiving 
stations between Peace River. Crossing and the Arctic 
Ocean, according to T. A. P. Frost of the Soldiers’ 
Civil Re- establishment Board, who ‘thas just returned 
from a trip to the far north on departmental business. 


© 


Radio Newspaper From Airships 


NITIAL trials will soon be made in the publication of 

a daily newspaper from airplanes in flight—a new phase 
of journalism. 

Airplanes will leave Paris and London daily. Machines 
from Paris will print editions of the Aerial Mail in French 
and those from England will print their copies in Eng- 
lish. Batches of the papers will be dropped by parachute 
in Boulogne, Rouen, Amiens and other cities where there 
are subscribers, says the Daily Mail. 

The machines will be equipped with wireless in addi- 
tion to complete printing plants and will issue news of 
politics, finance, sport and that of a general character. 
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Government Radio Stations Shut Down — 


DUPLICATION of work and lack of money is th 
reason given at the Charlestown Navy Yard for t 
order from Washington to close down two radio stations 
one at Siasconset and the other at North Truro. 


= |) 
Radio Control of Ships a Success | 
HE efficient performance of the battleship lowa un 
der radio control during the recent aerial bombin 
tests may lead to revolutionary changes in naval develop 
ment, officers believe. Without a soul on board the ion 
was manoeuvred from the ‘battleship Ohio, five mi 
away, with the utmost precision, and there was not 
hitch in the mechanism in more than two hours whil 
the lowa was being bombed. | 

It was a scientific triumph. The Iowa was a F 
“Flying Dutchman,” that mythical crewless ghost of th 
seas, as she obeyed the will of Capt. F. L. Chadwie 
on the Ohio, almost hull down on the horizon. The i in 
visible, magic fingers of the radio reached out across th 
sea to whirl the ‘Towa’s steering wheel, operate the fur 
oil and water supply valves and start and stop the shi 

So perfectly did the control function that the officer 0 
the Ohio manoeuvred the Iowa away from the attach 
ing air forces at the moment the bombs were being 1 
leased, varying the speed of the target vessel at will. 

Army and Navy officers who witnessed the test wet 
much impressed by the possibilities of development ¢ 
the radio control idea for use in future wars. It wa 
said to be apparent that radio control might eliminat 
some loss of life in such enterprises as “block ship” of 
erations as when the British undertook at Zeebrugge an 
Ostend to bottle up German submarines. 

A’ movement is “foot to install radio control on at 1a 
one more obsolete battleship and two old destroyers, { 
serve as targets for aerial bombing practice and fur 
experiments with radio control. “Extension of exper 
ments to the possibility of applying the radio control idé 
to aircraft also is under consideration. / 

The entire radio control idea is in its infancy, nat 
officers believe, and they expect great improvements 
the efficiency and scope of the control within the ne 


few years. 
Radio Fire Alarm 


NEW YORK genius has hitched up a wireless 
paratus to the automatic sbaae: ei means of whi 


A 


is thrown into operation. 


‘y 
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Grand Opera by Radiophone in Europe (| 


WIRELESS telephones enabled people in Co 
hagen, Vienna, and other cities within a 600-m 
radius of Berlin to hear “Madam Butterfly” almost é 
well as those sitting in the State Opera House, Berlii 
recently. 
Reports from receiving stations within this radit 
state that this first attempt to send an entire ope 
by telephone was entirely successful, the orchestra 
well as the voices of the singers being heard distin 
A number of experiments in wireless telep! 
have been made in Germany recently, but this is 
sidered the most important. Microphones installe 
the front of the stage and connected with the ce 
Government sending station made it possible. Simil 
apparatus will be installed in the Philharmonic, be 
lin’s largest concert hall, soon. . 


Do | 
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| : International Radio Conference 


| HE International Wireless Conference, called for the 
_* discussion of wireless communication questions, was 
formally opened at the Sorbonne June 21 with representa- 
tives of the United States, France, England, Italy and 
Japan in attendance. 

Maj. Gen. George O. Squier, Chief of the Signal Serv- 
ice of the United States Army, who heads the American 
delegation of military and civil experts, replied to the 
address of welcome by Paul Laffont, the French Under 
Secretary of State for Posts and Telegraphs. General 
Squier told of the keen interest the American Government 
was taking in world communications, 

_ Other speakers emphasized that wireless in future 
would ‘be a practical means of communication, and they 
urged the necessity of co-operation by the various coun- 
tries in drawing up uniform rules. 

_ The purpose of the conference is to harmonize the tadio 
rules of the world and formulate plans for bringing 
wireless into more general use through the encouragement 
‘of private enterprise under Government control. 

i The American Government has a delegation of ten of 
its best military and civil experts, ‘headed by Major Gen. 
George O. Squier, Chief of the Signal Service of the 
‘United States ‘Army. Others in the. party include Pro- 
fessors A. 'E. Kennelly of Harvard, J. H. Dellinger of 
the Bureau of Standards of the Department of Commerce, 
‘Major J. A. Maubourgne, for the United States Army; 
‘Admiral Magruder and Captain G. R. Evans, representing 
the American Navy, and Dr. Louis Cohen. General 
‘Squier also is representing the State Department. 

It is said that the question of the island of Yap will not 
‘come up in any form before the conference, although 
world wireless communications as they exist will be re- 
viewed and discussed. 

| Great Britain has a large delegation, of which Admiral 
of the Fleet Sir Henry B. Jackson is the head. 

_ The conference is an outgrowth of the communica- 
tions conference ‘held in Washington last October. 


| Sermons by Radio 


\SERMONS by wireless are being delivered by the 
“ Rev. Isaiah W. Sneath, pastor of the Congregational 
‘Church of ‘Wollaston, Mass. Two experienced radio 
operators who are members of his church sit in specially 
prepared places in the church and flash the minister’s 
words broadcast. Rev. Sneath says he ‘has adopted the 
method as “a means of enlarging his congregation.” The 
‘sermon is transmitted on spark telegraphy. The call 
letters are 1BW and the wavelength 200 meters. One- 
quarter kw. is used and the sermon has been copied as 
{far as Washington, D. C. R. H. Shaw is the owner of 
the station, 


| 


MacMillan Arctic Expedition to Receive 
| ; Daily Radio Reports 


PTHE auxiliary schooner Bowdoin, in which Capt. Don- 
ald B. MacMillan, the Arctic explorer, is to sail later 
‘this month for Baffin Land, slipped out of port recently. 
‘Her immediate destination was Portland, Me., where she 
will ship fuel before proceeding to Wiscasset, Me., her 
point of departure for the Northern Seas. 

| The schooner is equipped with a powerful wireless out- 
fit with which she expects to receive daily news reports 
from the world she has left behind. At noon each day 
‘she will also rate her chronometers from the Arlington 
time signals. 
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Radiophones in Alaska 


"THE keepers of the lonely lighthouses at Cape Sarichef 
and Scotch Cap at the entrance of the Unamak Pass 
will soon be able to talk to ships at sea and with wireless 
stations along the Alaska Coast. 
This improvement in the communication system of 


_Alaska is being made by the United States navy collier 


Saturn, which is establishing radio telephones in the 
North. The vessel arrived in Seattle after installing 
wireless telephones in the lighthouses at Cape Sarichet 
and Scotch Cap, which guard the entrances to Unamak 
Pass, the gateway to Bering Sea. 

Persons in the lighthouses soon will be able to talk by 
radio telephone to Dutch Harbor, where there is a power- 
ful wireless station. Dutch Harbor can send the mes- 
sages by radio to Southwestern ‘Alaska, where they can 
be relayed by cable to the United States. 


ieystone Photo 


The Rev. Isaiah W. Sneath, the first minister in the Hast to deliver 
sermons by radiophone 


Danish Discovery Explained to London 
Engineers 

A NEW electrical force, by which infinitely small elec- 

tric currents are able to perform work out of all 
proportion to their magnitude, was described to a crowded 
gathering of the Institution of Electrical Engineers, of 
London, by Alfred Johnsen and Knud Rahbek, who had 
been invited to come to London to repeat the remarkable 
experiments they have recently made in Copenhagen. 

The discovery is of the simplest character, It is that 
certain minerals such as slate or agate, when in contact 
with a piece of metal, stick together. with intense firmness 
when even an excessively minute electric current passes 
through them. 

A slate cylinder, for instance, is slowly revolved with 
a metal band round it. As soon as a current passes 
through the two the cylinder is stopped dead or the band 
held tight. Ai ‘heavy lithographic stone was picked up by 
a brass disc only two inches in diameter when a current 
of extreme feebleness passed through it — so feeble that 
it made no difference even when the current passed first 
through the body of one of the lecturers. 

What this means in practice is that a few thousand 
extra miles would make little or no difference in sending . 
a wireless message. The rate of receiving wireless tele- 
graph messages can be speeded up to several hundred 
words a minute, and so forth. 
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Home Is Bought Via Wireless 


UNIQUE in the annals of real estate selling is a deal 

closed by R. D. Lang of the Lang Realty Company, 
San Francisco, Cal., with Morgan Ross, owner of the 
Lincoln Hotel — a transaction negotiated and consum- 
mated entirely by means of radiograms between San 
Francisco and Honolulu. 

Prior to his departure Ross had inspected and ad- 
mired the handsome eight-room stucco house in the ex- 
clusive section of Forest Hill, ‘but it was not until after 
he had arrived in Honolulu that he definitely decided to 
purchase it. Fearing that it might be sold before his 
return to San Francisco, he took the quickest means 
available to secure it. 

Ross’s new home is situated on the corner of Magellan 
and Cortez avenues and the amount involved in the 
transfer was $20,000. hi 


The Wireless Memorial Fountain 


HE Wireless Memorial Fountain erected some years 

ago in Battery Park in memory of Radio Operators 
who lost their;lives at sea in the performance of their 
duty, and which has been in the custody of the Mari- 
time Exchange, has now been transferred to the care of 
a committee of six, consisting of two Directors of the 
Maritime. Exchange: Captains Jacob C. Reichert and 
James P. McAllister; two officials of the Radio Cor- 
poration of America: Messrs. E. B. Pillsbury and J. B. 
Duffy, and two representatives of the American Radio 
Operators: Benjamin Beckerman and Samuel Schneider. 

The Committee held a meeting at the Maritime Ex- 
change, June 29th, and elected Mr. E. B. Pillsbury 
President and Secretary, and J. B. Duffy, Treasurer. 

It was voted to appeal to the Park Department to 


i 
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have the Memorial’renovated and secure better atten 
tion to its maintenance, ; 
a 
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France Installs Radiophone Control of 
Train-Despatching 


HE Nord system of French railways will be the firs 

in Europe to install wireless telephones for the con 
trol of train movements. Work has already commence: 
on receiving antennae to be attached to a statue surmount 
ing the Gare du Nord, the principal Paris station, and < 
special registering apparatus has been designed by M 
Branly. | 
For the present the system will only connect the Gare 
du Nord with individual stations as far as Creil witt 
occasional intermediary sending posts attached to tele 


graph posts along the line, which will be useful in cas¢ 


of accident. As the efficiency of the system is proved 
however, the company intends extending it as far as Dun 


. kirk, with interstation service as well as long range des. 


patching control. : 
Other French railways are watching the experiment 
with interest, as it is expected to make obsolete all block 
systems and to reduce the control costs by at least 7: 
per cent. ; 


Wireless on India’s Ships 


THE Government of India is considering-the advisa- 


bility of compelling all vessels hailing from Indian 
ports to carry wireless. It is stated that the use o/ 


_wireless is essential on ships plying in Indian waters 


as they could then receive warnings enabling them tc 
avoid steering into the vortex of a cyclone. 


| 
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Radio Compass Annual Report ) 


"THE yearly report of the Navy Depart- 
ment covering radio compass activities 
shows that for the year 1920 there were 29 
stations in service which furnished 35,726 
bearings, to 15,374 vessels, the average time 
required for a bearing being 5.1 minutes. 

This is the first year that an attempt has 
been made to keep any sort of permanent 
record of the work at shore radio compass 
stations. While the records are not as 
complete as they might be, due to the 
system being changed and improved during 
the first few months, the report does 
bring out very clearly the great value of 
this service to shipping, as is attested by 
many excellent testimonials from captains 
of vessels who have been furnished bear- 
ings, sometimes in heavy weather when 
conditions were such as to cause doubt and 
anxiety. 

The total number of bearings furnished 
vessels by the naval direction finding sta- 
tions during 1920 was as follows: 

ATLANTIC AND GULF COASTS 


No. of 
Stations Months Bearings 
First District 3 
Bar sHarpor, Merete a2. ciate 8 475 
Gloucester, Mass ........... lr? 1161 
Deer Island, Miass. ......... 12 1114 
Cape. Gods Mass! irr. Si3.)se eras 3 140 
Chatham, Massie face aah 2 57 
Surfside; "Masse \ 4 ascribes 12 2183 
Pricé’s| Neck, Ropu, aeiessiwre cia 8 679 
With Bilas lee ciate 4 68 
Third District ; 
Montauk; Tacl15 (Nei. Seis. ies 1095 
Wine Island, Leila tsice cence s 177 2527 
Sandy HOOK, (NE SYS! on atria cates 12 2899 
Mantoloking, N. J. ......... Le 2865 
Fourth District 
Cape May,JN. J. iemecsicenas 12 8258 
Bethany ‘Beach, Del, ........ 12 2965 


Fifth District 


Hog Islamd;"Va.eemee. vs... 12 2135 
Cape Henry, “Vanni suis «2 ibe 3023 
Cape Hatteras, N. C. ....... Ps 3295 
Cape Lookout, N. C. ....... 2 2615 
. Siath District 
North Tsland;;SSi@is c... 2c)... 11 PBR 
MorrisjIsland, §S. @.......... a i k 477 
Ninth District 
Pass a Loutre, La. ........ 5 126 
Burrwood, La. (Saee. .. leras 5 163 
Grand Island, La, ........; 5 118 
PACIFIC COAST STATIONS 

Wurela;/) ‘Califs, Paes leis « les 2 109 
Point Reyes, Calif. ......... 3 449 
Bird Island, -Califiee. « . 1s = 429 
Point Montara, Calif. ...... 3 427 
Marallon)Isl.;.' Calitiere. «i. 4s. 3 334 
Areuelle.., Calif. Weer «cts 56 18 
Total Bie. s «sss eens chcee once Laan 35,826 
Total bearings furnished per month 

per, station -\ eek os. eeese cases 153.7 

Total bearings by district 

irs. Districé Weer Mei. c<lctcns. sme 6,277 
Mhird. Districhitzes mee cere. santten ae 9,386 
ourth NDistrictewe mercies es cient cee 6,223 
Hifth. District ae sc s+ actin lt 11,068 
Sixth) District@a. meee tes. teen 699 
Ninth District hearer ccs cc been oath 407 
IPacitic Coast 7. ute sMpectonicciiets «1s ance 1,766 
MOtal’ . Beck SP isola ost a icceneke 35,826 


The importance and value of the radio 
compass service to shipping is officially 
recognized by the United States Shipping 
Board in Bulletin No. 51, as follows: 


The attention of all masters of Shipping 
Board Vessels is directed to Bulletin No. 32, 
dated April 15, 1920, in relation to radio and 
signal service, and all masters are directed to 
familiarize themselves with provisions of same 
at once. 

Your particular attention is directed to 
paragraphs 8 and 9, whicn concern the use of 
Radio Compass Stations and submarine signals 
and blinkers. 

Masters will find on their pilot charts for 
the various months of the year a complete list 
of United States radio compass stations, to- 


neglected to do so. 


gether with full directions concerning ‘tH 
service they are equipped to render, You wi. 
note same carefully. ! 

You are further advised that in all cases « 
future strandings of United States Shippir 
Board vessels, a careful inquiry will be held 
determine what use masters of said strand 
vessels have made of this radio compass ser 
ice, and if upon investigation, it is found thi 
said stranding could have been avoided by tl 
proper use of said Radio Compass Stations, r 
quest will be made to the Steamboat Inspectio 
Service for the revocation of the license of tl 
officer or officers at fault. | 


The fact that this order is being et| 
forced is shown in the following lette. 
concerning the stranding of a shipay 
Board vessel which could have used th 
direction finding service, but whose officer! 


j December 9, 
From: Division of Operations, U. S. Shippin 
Board Emergency Fleet Corporation: | 
Washington. a 

To: Director Naval Communications, Was 
4 pene D. C. 
ubject: S. S. Knoxville: Failure | ly 0) 
_Radio Compass bearings, 7 ‘| 
Sir: Your bulletin No. 13 for October an: 
November contained a paragraph concernin 
. Knoxville off Lon 
1920, while withi 
Hook and Mantolokin) 


‘ inefficiency as _ 
result of a report submitted -by then rail 
operator to the effect that he did not ask f 

pelo. compass bearings, | 
,_ This action was taken in line with the polic 
indicated in our Bulletin No. Sia comm 

which TI am enclosing herewith. 


When compared with Kadio, the great arena holding YU,UvU spectators wus suwaller by far in area and audience 


Voice-Broadcasting the Stirring Progress 
of the ‘Battle of the Century” 


How the Largest Audience in History Heard the Description of 
the Dempsey-Carpentier Contest Through Use of the Radiophone 


O listeners breathless with expectation came the 

Wwerdses) Sevens... eight) 4)! nines). in, sten | 

Carpentier is out!! Jack Dempsey is still the 
world’s champion!” 

Thus was the climax reached at 3.34.26 o’clock on 
the afternoon of July 2nd. A multitude—not less than 
300,000 persons—tense and eager, were hearing at 
that instant the voice that sounded loud and clear 
throughout the Middle Atlantic states. The magic of 
the radio telephone had accomplished new wonders. 
A daring idea had become a fact. 

A triumph. . . It was more than that. It was his- 
tory in the making. Radio has had its triumphs. 
Great distances have been spanned in the past, nations 
and continents have been connected; even has the 
voice been carried across the sea. But everything in 
the past record of wonders but adds to the lustre of 
this latest amazing demonstration of broadcasting a 
voice to the largest audience in history. _ 

The great thrill came after months of preparation 
and universal excitement. Trainloads of newsprint 
paper and tons of ink had prepared millions of persons 
for “The Battle of the Century”; miles of type had been 
set to tell of the wonders of the great arena, specially 
erected in Jersey City at a fabulous cost. Money was 
spent like water to bring to the sides of that little 
18-foot squared enclosure several hundred expert ob- 
servers, famed for their descriptive powers, so that 
the public could have vivid word-portrayals of the 
_athletic contest between the ablest fistic experts of the 
old and the new worlds. Peoples all over the civilized 
globe sat up and marveled at the preparations. 

Quietly, inconspicuously, almost unnoticed in the 
frenzy of preparation, radio was made ready for the 
dramatic moment. And when it arrived—a new com- 
munication record was set up for history! 

A record. . . and the ushering in of a new era. For 
while the eyes of the world were awaiting the issuance 
of the time-honored descriptive printed word to tell 

the story—radio told it by voice! Instantly, through 
the ears of an expectant public, a world event had been 
“pictured” in all its thrilling details. 


And to what an audience! The great arena where 
90,000 persons gathered to witness the contest, held 
but a fraction of the audience that radio assembled. 
That famed Jersey City site, Thirty Acres, was but a 
dot in the vast area of 125,000 square miles within 
which auditors gathered to follow the tide of battle by 
radio’s spoken word. 

The appeal to the imagination is boundless. Fore- 
casts for the future now can be made a subject for 
pleasant, stimulating and practically endless specula- 
tion. But the present has its story to tell. It is the 
recital of the facts of an accomplished task. So, taking 
it chronologically, the main points are these: 

The idea of describing the world’s championship 
boxing contest by the spoken word was first presented 
to Tex Rickard, the famous promoter of sporting 
events, some three months before the scheduled date 
of the event. Julius Hopp, manager of the Madison 
Square Garden concerts, impressed with the skill of 
New York amateur radio men as disclosed at the Sec- 
ond District Convention, recognized the possibilities of 
radio voice reporting of the descriptive features of the 
struggle for supremacy between Jack Dempsey and 
Georges Carpentier. The idea appealed to Mr. Rick- 
ard, and stirred the imagination of his business associ- 
ate, Frank E. Coultry. Matters were left in Mr. Hopp’s 
hands, and he set about the task of securing the re- 
quired apparatus and personnel. 

Manufacturers, individual amateurs, clubs and radio 
organizations of all characters were made acquainted 
with the plan. General offers of co-operation were 
returned in some cases; in others, the scheme was 
thought to be impracticable. The president of one or- 
ganization that has long occupied a prominent place in 
amateur affairs, restricted the possibilities to a head 
phone receiving proposition, placed the ultimate range 
of a radio telephone at 100 miles, and gave his opinion 
that means for making the voice satisfactorily audible 
to large audiences in halls had not been developed. At 
the same time, this amateur organization turned down 
the project. 

Such an attitude was easily understandable, for voice 


11 


12 


broadcasting on the scale contemplated had no prece- connecting direct with the ringside. Representatives 
dent. The National Amateur Wireless Association’s of the American Committee for Devastated France and 
officers felt differently, however, and within a few the Navy Club, in whose hands the securing of theatres 
hours after being notified of what was wanted they and halls was concentrated, had then started out on 
accepted, without qualification, the task of transmitting trips to various cities and towns within a radius of 200 — 
Technical difficulties were miles of Jersey City. A vast amount of preparation ~ 
recognized and respected; but in radio, obstacles exist had therefore been completed before the aid of the | 


and receiving the voice. 
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only to be removed. Confidence in the amateurs, and amateurs was summoned, and the value of this prepara- 
the knowledge that highly expert engineers could be tion is readily seen in the extent of the territory 
secured to rise to any demand, made the fact that the covered. As the project grew the arrangements for — 


proposition called for new 
departures in communica- 
tion engineering only 
more interesting. It was 
looked upon as a co-oper- 
ative effort toward an 
achievement worth while. 
And that is what it turned 
out to be. 

Every individual who 
participated earned as 
much credit as the next 
one. It took courage to 
undertake even the small- 
est part of the program, 
and each amateur who re- 
ceives one of the certifi- 
cates of participation can 
look upon it as something 
better than a souvenir, 
for it is a testimonial to 
his confidence in his own 
ability to take an essential 
part in an historical event. 

Upon the officials of the 
National Amateur Wire- 
less Association fell the 
technical burden and the 
administrative task of or- 
ganizing the amateurs, 
mobilizing apparatus and 
overcoming each technical 
obstacle as it presented it- 
self. But at the Associa- 
tion‘s Headquarters. the 
point was never lost sight 
of, that the individual 
amateur was the connect- 
ing link. It was this con- 
fidence in the harmonious 
and effective working 
which could be thus ac- 
complished that resulted 
in the firm arrangement 
made with Tex Rickard 
and his associates, Mr. 
Coultry and Mr. Hopp, for 
the N. A, W. A. to take 
over exclusively the radio 
arrangements. That the 
amateurs rose to the oc- 
casion is now history ;how 
well they accomplished 


SUCCES ee 


than the way he sprang forward at the final ten and lifted up 


of the amateurs who heard the crowd cheering and those who liked 
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securing theatres and 
halls were entrusted to 
Mr. Hopp by the Ameri- — 
can Committee for Devas- — 
tated France and the Navy ~ 
Club, and this feature of 
the work was from then 
on directed from the office 
of the former organization. 
The selection of operat- 
ing personnel for theatre 
assignments was largely 
governed by the informa- 
tion contained on the ap- 
plication blanks. The 
information there given 
proved to be an excellent 
guide to the qualifications 
of the amateurs who of- 
fered their services. As 
the applications began to 
come in, however, it was 
evident that the whole- 
hearted response had 
special significance. The 
amateur spirit of tackling — 
the unknown was elo- — 
quently disclosed, for in 
practically all cases recep- _ 
tion on 1600 meters was ~ 
entirely new. They hadn’t — 
the equipment in many — 


SOME IMPRESSIONS 
By J. ANDREW WHITE 


Now that it‘s all over, I don’t mind saying that describing the 
big scrap so it would convey “pictures” to you listeners, was the 
toughest reporting job I ever tackled. Jiammed up against the ring, 
in a little coop without elbow room, and with the hot sun beating 
down, and bedlam breaking loose on every side... it’s a wonder 
it sounded even intelligible. The men punched quicker than could 
be noted by speech. ‘Their speed baffled the tongue; even the eye. 
was strained. I could give only the “high light’? punches—the 
ones (that did some damage. 

Harry Welker was monitor of the Thermos-bottled ice water. He 
recalled its purpose, eventually. I’d been talking, then, steadily 
for two hours and a half. 

And those telegraph keys! Three hundred of them clacking and 
chattering. Back of them the leather-lunged ‘‘advisers’”’ telling the 
Abed contestant, and the world, how ‘Atta Boy should finish the 
other. 

That fourth round had all these trimmings and one thing more. 
"Member that, ‘‘sti‘f left and a right to the jaw,” just before Car- 
pentier went down for the count of nine? ‘Well, Carp’s 172 pounds 
of muscle were within some eight inches of my unprotected head 
when he began to fall. Only a single rope—and the wild thought 
that I must continue to talk without interruption—intervened: to 
stay the execution of tthe natural safety-first inclination, Fortunate- 
ly, he dropped forward, when he crashed. 

Just before the inighty warriors came out for the great battle, I 
received ‘a message from Hoboken, and wrote it out at the ringside. 
It was from the o;crator of Lafayette Station at ‘Bordeaux, France, 
wishing Carpentie: success. When the likable French champion 
came into the ring he bowed his acknowledgement and a few smiles 
to us in the radio coop. It wasn’t the first time we’d met, by the 
way; do you know that Carp’s a regular, full blown, member of the 
N. A. W. A.? Jeck Dempsey’s face brightened up, too, when a 
greeting came to him from our beaver-board enclosure. Jack’s a 
real amateur ham; radio is his regular evening diversion in his 
training periods. 

Can’t help likins Jack. He’s not very pretty, but he’s a clean 
sportsman. You should have seen the appeal to the Referee in the 
American’s eyes when the Frenchman was down for the first count. 
Jack didm’t want *o hit him again. It wasn’t necessary; and he 
knew it. This brite strength business that everyone talks about 
is all poppycock. And nothing could be more naive and natural 


his gallant opponent in his arms. 
The next thing, now that it’s over, is to arrange a get-together 
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instances, and at least half _ 
of the volunteers had done © 
no previous listening on 
that wavelength. The ma- 
jority of the courageous — 
ones who tackled the job — 
had to resort to makeshift _ 
apparatus and face the 
additional handicap of 
responsibility to large 
gatherings of people. 
There were numerous — 
cases of “cold feet,” but 
these were offset by the — 
many who saw the benefit _ 
_to amateur progress in a 
departure from the more ~ 
or less irresponsible play- 
ing around on 200 meter ii 
: wavelengths, and eagerly — 
grasped the opportunity 


the voice of Mir, \V. J. Wye. Maybe they! can tell us why the 
market has been bullish on honeycomb coils. 

And who was it that first discovered the automobile type of 
Dictograph, plus ian obsolete phonograph horn and a 6-volt battery, 
made some radio speech amplifier ? 

It’s worth something, too, to know how differently a Magnavox 
sounds when it’s operated by Davis, who srrived from ithe Pacific 
Coast in the mids: of the excitement and became the life of the 
party in several Iccations at once. 

‘Speaking of and to the Live Ones, the dozen fellows that sent in 
copies of the descr ption should know that I’m truly grateful, It’s 
only through tthese that I know what ‘I said. The roar of the crowd 
drowned out my orn voice, for me, and afterward I was wondering 
just how much sense the description conveyed. 

One thing that is growing clearer every day, however, is the 
need for newspapers giving a fair share of the credit where it prop- 
erly belongs. If an amateur can’t earn individual credit for his work 
in his own home town, something is wrong. Those who were cheated 
should write now to managing editors of their respective news- 
papers, if only to set things straight for the next event. 

There was real news value in some of the receiving stunts, <A 
roped-off miniature ring was erected by the students in the main 
classroom of the Radio Institute of America. Matt Bergin refereed 
the audibility contest. 

But read the article itself; these side remarks only ‘touch here 
and there. ‘The article covers things in quite some detail; for 
(taking you into my confidence) ‘twas written especially for the 
Radioist who phoned in to ask us to talk louder because he couldn't: 
hear Hoboken on his bulb and two stages. We strive to please... 
particularly the deaf and dumb. 


DT 


their task they, themselves, tell later on in this article. .to undertake a task that called for perfect reception 
The first problem for the N. A. W. A. officers was the and amplification. Amateur radio owes more than a _ 
selection of a transmitter; the second, was the site. casual debt of gratitude to the few hundred progress- 
Then came the preliminary organization of details. ives who have by their achievement awakened the field _ 
Several months were thus occupied, but on June 10th, at large to the knowledge that there is a place for 


when the word went forth, calling upon the amateurs _ brilliant work outside 200 meter undertakings; hun- 
for their co-operation, the Radio Corporation of Ameri- dreds of letters received at N. A. W. A. headquarters 
ca had agreed to furnish the transmitter, the Lacka- stress the point that the fight description broadcasting 
wanna Railroad had loaned the use of its towers at has pointed the way to the utility of amateur radio ina 
Hoboken, and telephone lines had been arranged for, larger, more in eresting field. . 
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Solely from the amateur’s viewpoint, the voice 
broadcasting of July 2nd is looked upon as marking up 
a new high level. Letter after letter contains the grati- 
tude of writers that amateurs have at last had the 
opportunity to participate in an undertaking that really 
meant something, and which gave the amateur a 
man’s size job. 

There is now an insistent demand that the idea be 
kept alive, that large scale broadcasting to audiences, 
through the amateurs, be expanded to include voice 
descriptions of baseball games, all sorts of sporting 
events, speeches by noted men, lectures and every 
imaginable form of musical entertainment. Enthusiasm 
has reached high pitch, as the doubters have been 
silenced. 


—E 


This photograph, taken immediately after the fatal ten was counted, 


J. Andrew White, acting president of the N. A. 


Now, as to how the record-breaking broadcasting 
event was accomplished: 

About the first thing determined was the wave- 
length. It was obvious that a full success could not be 
accomplished unless the possibility of interference 
was eliminated; that made 1600 meters look good, and 
when Commander D. C. Patterson, the District Com- 
munication Officer, gave assent to the use of this Navy 
wavelength and assurances that the Navy would keep 
out on the afternoon of July 2nd, that problem was 
settled. Later on, Chief Radio Inspector Arthur 
Batcheller accomplished wonders in getting the special 
license through and by notifying evérybody who was 
likely to be using a wavelength near 1600 meters, that 
a lot of silence during the dramatic hour would be ap- 
preciated. These steps followed close upon the secur- 
ing of the transmitting set. That detail was largely 
a matter of acquaintance with the day-to-day status of 
the radio art. The officials of the N. A. W. A. knew, 
for that is part of their qualifications, where the most 
powerful available radiophone transmitter lay. It wa 
at the General Electric works at Schenectady, and 


W. A., the observer, 
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when the whole plan had been placed before the Radio 
Corporation of America, use of the equipment was 
definitely arranged for. 

At first it was intended to install the transmitter at 
the ringside in Jersey City. But erection of an ade- 
quate antenna equipment looked to be a proposition 
too expensive for an undertaking in which the proceeds 
were for charity, so that was abandoned! The Lacka- 
wanna Railroad had just what was wanted and the use 
of its towers at Hoboken was quickly secured. Then, 
through the enthusiasm of L. B. Foley, the railroad’s 
superintendent of telegraphs, several trunks on the 
land wire telephone switchboard were set aside ex- 
clusively for the connection to the ringside. 

When the first preliminary test of transmission to 


shows the wireless booth at the ringside; the arrow points out 
who described the contests for the radio audience 

the amateurs occurred, as scheduled, on the evening of 
June 24th, practically every detail of the program ‘had 
been completed. Every evening during the entire 
week before the international boxing contest took 
place, voice broadcasting was continued for several 
hours. Each evening more power was used, and the 
reports from the amateurs were carefully checked to 
determine the adequacy of the range. On July Ist, the 
night before the contest, the full power was put on for 
the first time. This transmission was announced to be 
typical of what could be expected on the following 
eventful afternoon. A deluge of reports followed; eight 
telephone trunk lines were in constant operation in 
the endeavor to receive the out of town telephone calls 
as fast as they were coming. Three persons were con- 
stantly employed in answering the telephone calls, but 
it was found absolutely impossible to keep up with 
the incoming stream of reports from six or seven 
States on the Atlantic seaboard. By nine o’clock that 
night there was not the slightest question of the fol- 
lowing day’s success; amateurs throughout the entire 
territory which it had been planned to cover had re- 
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ported the set to be working at 100 per cent. efficiency 
as to strength of signals and clearness of speech. 

No untoward incidents occurred on the long-awaited 
day which followed. In accordance with a last minute 
change in plan the voice was not transmitted direct 
from the ringside, as originally intended. J. Andrew 
White, acting president of the N. A. W. A., described 
the preliminaries and the main bout, talking over the 
direct wire from the ringside, and this description was 
repeated by J. O. Smith (2ZL) word for word into the 
radiophone transmitter at Hoboken. 

How accurate and vivid was the description, needs 
no comment—the hundreds of thousands who heard it, 
can tell that side of the story best. It is of additional 
interest, though, that due to the almost instantaneous 
re-transmission, the result was known by radio ahead 


How it was done; close-up view of Mr. White talking from the ring- 
side, accompanied by Mr. Welker, who acted as an 
auxiliary observer 


of the fastest telegraph reports and the actual blows 
that caused the knockout of Carpentier were known by 
the radiophone listeners many minutes before the 
newspapers or other public sources of information had 
the definite knowledge. The radio telegraph, too, in- 
stantly flashed the result to Europe from the main tele- 
graph office of the Radio Corporation of America at 
64 Broad Street, New York, where a special operator 
hung expectantly over the key awaiting the voice in 
the radio receiver to report the outcome. 

There are, literally, a thousand and one angles from 
which to view the achievement, but space limitations 
prevent their recording in this article. So, turning to 
the next feature of primary interest, the powerful 
radiophone that did the job at Hoboken, it may be of 
interest that this transmitter, built by the General 
Electric Company and installed by the Radio Corpora- 
tion of America, employed six 250-watt Radiotrons, 
three used as oscillators and three as modulators, when 
on telephone or buzzer modulated output. For straight 
continuous wave telegraphy all six Radiotrons were 
used as oscillators. 

The power necessary for the operation of the tubes 
was obtained from a motor generator, the voltage of 
which was 2,000 D. C. A separate winding on the 
direct-current motor provided alternating current for 
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filament heating. A transformer with neutral top was 
employed to obtain the proper voltage. 

The antenna consisted of four wires and was of the 
usual T type, the flat top 450 feet long. At an average 
height of 250 feet it was swung between the 400-foot 
steel tower and the clock tower of the Lackawanna 
Terminal. The ground system used included copper 
roofs of the train sheds and several low buildings, a 
network of tracks and a system of pipes running into 
the salt water of the Hudson River. 

The fundamental period of the whole antenna and 
ground system was 750 meters and the wavelength on 
which the reports were transmitted was 1600 meters. 

Halls and theatres were operated under contract be- 
tween the American Committee for Devastated France and 
the Navy Club, and the arrangements were handled by 
amateurs indicated at the following theatres and halls: 


Bridgeport, ‘Conn. Colonial Hall; audience of 500 enjoyed the 
returns. 
F. M. Ham (Bridgeport Radio Club) 
Wilmington, Delaware. The Playhouse entertained an audience 
of 574. 
W. S. Wilson. . 
Albany, N. Y. Odd Fellows Hall held an audience of 100. 
F. H. Myers. 
Mt. Vernon, N. Y. Merchants and Manufacturers Association 
had an audience of 100. R ‘ : 
H. J. Hasbrouck. 3 
Newark, N. J. Kruger’s Auditorium ; audience 303. 
A. Wester (Radio Club of Irvington, N. J.) 
Paterson, N. J. Lyceum Theatre; audience 289. 
E. M. Graf (Paterson Radio Club). 
Bridgeton, N. J. Criterion Theatre; audience 358. 
Bridgeton Radio Club. 
Bethlehem, Pa. Coliseum; audience of 200. 
Lehigh Valley Radio Club. 
Asbury Park, N. J. Park Theatre, had audience of 264. 
H. J. McCullom. 
Yonkers, N. Y. Elks Club; audience of 100. 
Edwin H. Armstrong. 
Perth Amboy, N. J. Majestic Theatre; audience 250. 
John J. Hallahan. 
Elmira, N, Y., Mozart Theatre; audience of 200. 
Harold Perkins. 
Freeport, L. I. Auditorium; audience of 199. 
John G. Newberry. 
Williamsport, Pa. Majestic Theatre; audience of 200. 
F. J. Demarest. . 
Stamford, Conn. Elks Hall; audience of 100. 
J. Edw. Brown. 
Springfield, Mass. Plaza Theatre; audience of 410. 
Springfield Radio Club. 
Trenton, N. J. The Arena; audience of 408. 
Amandus Wentzel. 
Cranford, N. J. Greenford Theatre; audience of 150. 
Te jy Larsen, 
New Haven, Conn. The Arena: audience 100. 
Jaleo Butlers 
Utica, N. Y. Gaiety Theatre; audience 790. 
George M. Benas. 
New York City: 


Van Kelton’s Stadium, 8th Ave., 57th St.; audience 547. 
Boje Bricks 

Loew’s New York Roof, Broadway & 45th St.; audience 1200. 
Mrs. Eleanor Regan. 

Burland’s Open Air, 985 Prospect Ave.; audience 168. 
M. W. Woodman. 

Oval Gardens, Southern Boulevard & 163rd St.; audience 221. 
Nat. Sauberman. 

Majestic Roof, St. Nicholas Ave., 185th St.; audience 265. 
L. M. Cockaday. 

Loew’s American Roof, 8th Ave. and 42nd St.; audience 409. 
Fred. A. Gritzner. : 

Moorish Gardens; audience 496. 
Fred Rosebury. 

Brighton Beach Music Hall; audience 500. 
A. H. Rodde. 

Queensboro Athletic Club, L. I. City; audience 500. 
Wm. F. Diehl. 

Sumner Theatre, Brooklyn; audience 300. 
Earl Kullman. 


In addition to the foregoing list the voice broadcasting 
was received in a number of theatres where an admission 
was charged, including six theatres arranged for in the — 
Pittsburgh district and assigned to the Westinghouse 
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Company, concerning which no report thas been received. 
Detailed figures and total number in the audiences are 
therefore not available as we go to press. 

Additions or corrections received will be published in 
the next issue. 

In a great many places where no hall or theatre had 
been contracted for by the organizations concerned, enter- 
prising and enthusiastic amateurs undertook independent 
affairs of their own and also took up collections for the 
benefit of the cause. A detailed report of these under- 
takings follow: 

W. Harold Warren writes from Asbury Park, N. J., as 
follows: “My compliments to you for your excellent work 
during the Dempsey-Carpentier bout. Owing to your per- 
fect enunciation, your clear and vivid descriptions, and 
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well using only one UV-200 Radiotron. Eastport, Maine, 
is approximately 425 miles air line, from Hoboken. 

At Leighton, Pa., R. A. Gerhard rented a small hall 
for $10.00 and made the returns available to an audience 
of eighty-three. He forwarded the balance, $10.75, as a 
donation to the cause. He stated that the broadcasting 
was a great success, the voice carrying clearly through 
the hall and that everybody was pleased. 

At Sea Cliff, L. I., W. R. Nordmeyer, on an equipment 
entirely home-made with the exception of one vacuum 
tube, heard the entire voice broadcasting and made it 
available to a small gathering. He remitted $28.36 taken 
up as a contribution. 

First Ward Hose Co., of Morristown, N. J., sent a 
check for $25.00 which was made up in a collection taken 


as = ae = 


See eae 


The aerial installed at the Lackawanna Terminal at Hoboken, | N. J., was four-wire, T-type, 450 feet long with an average height of 


~vU 


your calm and measured speech under such exciting sur- 
roundings, I was able to obtain perfect reception in a 
roller chair on the Asbury Park Boardwalk, using a new 
type of loop, a detector, and a two-step amplifier, equally 
as good whether the chair was in motion or at rest. The 
cheering of the crowd could be distinguished and each 
sound of the gong seemed as though it were but a few feet 
from the roller chair instead of in Jersey City, notwith- 
standing the fact that we were but 100 feet from the noise 
of the breaking surf. I have sent a check for $13.00 and 
photo to the 'N. A. W. A. ‘Again congratulating you.”* 

‘At Smithtown, L. I., A. E. Jackson entertained a few 
friends and sent $1.80 as a donation. 

G. N. Vacca of Newark, N. J., enclosed money order 
for $3.50 secured through a small gathering of his friends. 
He states that people who have previously listened on his 
set to other radiophone stations generally experienced 
trouble in understanding speech but that on Saturday 
everyone understood ever word from the Hoboken 
station. 

From Eastport, Maine, G. C. Brown sent a donation of 
$2.00 and reported that the voice description was heard 


feet 


by the Company. The treasurer states that an audience 
of approximately 500 were able to hear all of the returns 
of the preliminaries and the big fight. The entire fire 
house was packed on both floors. By means of a two-step 
amplifier and two large phonograph horns attached to 
head telephones, every word was made clear to the audi- 
ence on the first and second floors. 

George J. Smith organized a small gathering of village 
notables in the fire house at Valley Stream, L. L, and 
forwarded a contribution of $9.43. 

C. Waddington states that the voice came in so loud 
at Clark Mills (ten miles from Utica, N. Y.) that it could 
be heard several feet away from the telephones. He en- 
closed $3.50 as a contribution. 

Horace A. Beale, Jr., president of the Parkesburg Iron 
Company, Parkesburg, Pa., set up a temporary station at 
the baseball grounds in Parkesburg and the broadcasting 
was made available for a large number of people. A check 
for $50.00 was forwarded as a contribution. 

‘At Brooklyn, N. Y., Kenneth Swezey. and several 
friends listened to the report of the Dempsey-Carpentier 
fight and the says that they were all greatly impressed 
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In weer Appreriation | 


the American public a Recipe transmitted by radio telephone : ihe ees 


Borld B ‘Championship Boxing Contest = ae “ 


Hark Brana Bected States 


. vs. : 
a ea | Gearges Carperttier, France 
| ie = eta at Bovsey eae N. F., Iuly and, 1921 


| This rertificaie officially testifies to the expert assistance rendered voluntarily by its holder and 
essential pau e in the reception of broadcasted radiophone reports employed in this manner for 


the first time in history, making possible the successful op as of the following objects: a0 


1 
Promotion of amity “between he nations represented i in the a. ee ) 
greatest international sporting event on record. = 4 ae oe ee - 


The unprecedented undertaking and scientific Lofains ey 
simultaneous transmission of the human voice to 300,000 | 
persons without the aid of wires, including audiences in. 
theatres within an ar ca of 125,000 square miles 


The contribution of nancial and material aid in the task ot” 
rehabilitating the war-torn and devastated regions of SE Pe 
and bringing relief ‘0 an heroic. people 


- Aiding establishment and maintenance of “4 home, hotel ae 
club for enlisted mer a the United States ney, and Marine a 
: Corps a : eae 


a. pursuance of the. wnuted. rege tions formally adopted by he signatories hereto, this testi- 
| monial has been issued under seal and date of July. Ss 1921. - 


“National 4 natenr tireless Assariation 


Acting President 


The . ; i Olub AN s 


American Committee <Bewasteted Brauce a 
ee are (Reteee LUA Testa. 
CTairman, Beecutife Conn 'ttee boc ee 


Pregilents eke 


Specimen of the certificate of participation which is being sent to all amateurs w ho successfully conducted the reception for audiences and 
thereby contributed to the fund of the designated charities 
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with the capabilities of the radiophone “which is now 
being used to full advantage.” He enclosed $1.00 as a 
contribution. C. Milanio also conducted a small affair at 
his home and remitted $1.00 as a contribution. 

From Poultney, Vt., F. C. Fassett reports that the voice 
was strong during the entire broadcasting and that the 
ringing of the gong between rounds could be clearly heard 
all over the hall. He forwarded $5.69. 

R. S. Johnson sent word to the city officials of Red 
Bank, N. J., and their friends to attend a reception of 
the returns. A fair crowd was on hand at 1 o’clock and 
he was in the midst of numerous questions when, “hello, 
hello, this is WJY, Hoboken, New Jersey, speaking,” 
broke in on the room and the crowd was instantly silenced. 
The affair was an entire success from beginning to end 
and the hat was passed; $36.50 was dropped into it and 
has been sent in. ‘He states that from an experimental 
standpoint the event will go down in history as a most 
wonderful accomplishment. 

R. E. Brigham of Oneonta, N. Y., states that ten friends 
listened to the radiophone returns and considered the 
event remarkably successful. They heard every word and 
all were well pleased and commented favorably upon the 
clearness of the speech. Mr. Brigham enclosed a check 
for $17.00 as a contribution. 

At Tarrytown, N. Y., Old Post Road Garage was used 
by Fred Koenig because he was unable to secure a hall. 
He set up his receiver in the show room of the garage, 
“which by the way,” he adds, “was not large enough to 
accommodate the large crowd which came to hear. this 
wonderful description of the fight by wireless telephone.” 
A collection was taken up to the amount of $35.50, which 
has been received. ‘Mr. Koenig had thand-bills printed 
and distributed throughout Tarrytown and the surround- 
ing country before the fight. . 

Frank Nowotny was unable to be at home at Orange, 
N. J., on Saturday during the broadcasting, so the ‘had 
another young man operate his receiving set for the bene- 
fit of several neighbors, with the stipulation that they 
must all contribute to the cause. He enclosed $2.00 as the 
amount of the collection taken up. 

A. G. Sidman received the returns at the Montclair 
(N.J.) Athletic Club and enclosed a contribution of 
$10.00. 

D. W. Ormsbee accidentally heard of the intention to 
broadcast the results of the big fight from a fellow com- 
muter and succeeded in hearing the voice very clearly and 
entertained several friends at Massapequa, L. I. He en- 
closed $15.00 as a contribution. 

At Shelton, Conn., A. R. Kulich entertained thirty 
people who were able to clearly understand every word 
of the broadcasting and has sent $8.00 to be added to the 
fund. 

At Sag Harbor, L. L., J. Henry Ronkens, Jr., entertained 
a small audience which was extremely enthusiastic over 
the excellent results obtained. He enclosed $3.00 for the 
fund. 

From Rhinebeck, N. Y., George Rosenkranz reports 
that he had just recently installed a receiving set and was 
surprised when he found how clearly he could hear the 
speech from Hoboken on it. He entertained several 
friends and took up a collection to the amount of $30.73, 
which has been received. 

At Langhorne, Pa., five persons heard the returns as 
clearly as if the voice was coming from the next farm- 
house. J. Edgar Hires enclosed check for $5.00. ; 

At Summit, N. J., Robert N. Brockway, Jr., and 
Leonard Richards, conducted a gathering at a small hall 
and collected $45.00 which has been remitted. 


At Altoona, Pa., C. O. Amos received the voice broad- . 


casting of the big fight successfully through considerable 
static, the used a loud speaker in. a. .theatre. 
When, at the conclusion of the voice description, 
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the result was broadcasted by telegraphy, using straight 
C. W., the signals were so loud they drowned out the 
orchestra. He enclosed money order for $4.00 as a con- 
tribution from the amateurs concerned in the undertaking. 

From Naugatuck, Conn., Daniel E. Noble reports re- 
ception of the fight returns a total success and heard by 
500 people assembled in a hall. The voice was as loud as 
it would have been had the speaker been present shouting 
a description in the hall. Everybody was highly pleased 
with the demonstration. He enclosed a check for $55.35. 


J. O. Smith, the well- 
known amateur operator 
of 2ZL station, who han- 
dled the radiophone instali- 
ed by the Radio Corpora- 
tion of America at Hoboken. 
Mr. Smith repeated into the 
transmitter each word of 
the description as it was 
received from the ring- 
side, 


Below, the set _ itself; 
this powerful record-break- 
ing radiophone transmitter 
employs six 250-watt 
Radiotrons with 2000 volt 
D.C. generator for power 
supply. 
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C. R. Vincent of the Plainfield Radio Association ar- 
ranged for the reception of the returns at the Shacka- 
maxon Golf Club, Westfield, N. J. The entire voice 
description of the fight was clearly received and every- 
body was surprised and delighted. ‘A check for $50.00 
was sent in to be added to the fund. . 

Paul B. Murphy enclosed a money order with his letter 
for $10.00, which was obtained from a small gathering at 
the Nyack (N. Y.) Boat Club. He states that the quality . 
of transmission over the radiophone was excellent and 
that the returns themselves were of a character that ex- | 
ceeded even the highest expectations. 
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From Hoboken, N. J., J. D. Elmdorf, of the Young 
Men’s Christian ‘Association, advises that one of the 
members experimented in the reception of the voice re- 
turns on July 2nd and after a little adjustment was able to 
hear the voice clearly. They passed the hat among those 
who listened in and secured $6.00, which has been sent to 
us to be added to the fund. 

At the Nyack Boat Club, Nyack, N. Y., Mr. Paul B. 
Murphy made it possible for a party of members to 
listen to the reports. A collection, amounting to $10, 
has been received from this gathering. 


The focal point of the world’s interest on the afternoon of July 2nd 
showing at the left of the ring the wireless phone booth 
from which the story of the contest was told 


Mr. W..B.. Thurman, 13A\ East’ 37th)street, per- 
sonally brought to this office $3.25 which was taken up 
at a small gathering at his home. 

At Buchanan, N. Y., Mr. Michael Lounz entertained 
a few friends who contributed $7.75. The reports were 
received on the lawn of his home under a large tree, 
and everybody was comfortable and very much pleased 
with the returns. 

Mr. Wilfred P. Luckens, 527 Spring Mill Avenue, 
Conshohocken, Pa., entertained a small gathering of 
friends who contributed $2.00 to the cause. 

At Peekskill, N. Y., Mr. Charles R. Doty and Mr. 
George Olsen received the reports at the Colonial 
Theatre and the manager donated $20. 

Mr. G. N. Ashley, Chatham, N. Y., has forwarded a 
check for $7.50, contributed by a small party of his 
friends whom he entertained with the reports. 

At the Radio Institute of America, 326 Broadway, 
New York, the hat was passed by the instructor, Mr. 
M. L. Bergin, and $25 was contributed by the students 
and employees of the Institute. 

‘At Woodmere, L. I., Robert C. Birkhahn entertained 
a party of friends and the entire voice broadcasting was 
veted a most wonderful achievement. He enclosed $5.00 
as a contribution to the cause. * 


*® The total amount received at N. A. W. A. headquarters from 


emall undertakings handled entirely by the amateurs either in small 
halls, in homes and in some cases in wood-sheds, is approximately 
$600. The theatre receipts, remitted direct to the American Com- 
mittee for Devastated France and the Navy Club, were of course much 
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Reports containing remarks of listeners from a number 
of scattered points throughout the district covered by the 
voice transmission tell the story eloquently. The com- 
plete success is clearly indicated in the following extracts 
selected at random from many hundreds of reports 
received : 

At Hardwick, Vt., the voice was loud through the entire 
fight and the preliminaries, and was heard without trouble, 
using two steps of amplification. (distance 300 miles). 


On the yacht “Eagle,” owned by W. K. Vanderbilt, the 


operator accidentally ran across the voice description 
while tuning this set, when 125 miles from New York on 
Long Island Sound. The voice was fine and clear, and 
Mr. Vanderbilt, his guests, and all of the crew, were able 
to hear the description of the preliminaries and the big 
fight itself. The operator reports that the millionaire and 
his friends were very much impressed. 


An amateur at |Auburndale, Mass., held his receiving 
headphones against land line telephone transmitter and 
the voice description was received at a nearby golf club 
with sufficient audibility to be heard over a room by at- 
tachment of a megaphone to the receiver of the land line 
telephone. 

‘At Swansea, Mass., (Cape Cod) the entire fight descrip- 
tion was heard clearly on a home-made set, one-step 
amplification. 

At Lawrence, Mass., the entire fight was received on a 
home-made set with two-step amplifier. 


‘At Providence, R. I., all details were received clearly 


with good audibility, using one-step amplification. 

The speech was exceptionally good at Greenwich, Conn. 
Audibility was sufficient to enable listeners to hear every 
word fifteen feet away from telephones. 

From Donora, Pa., (35 miles southwest of Pittsburgh 
and 350 miles airline from Hoboken) an amateur reported 
temperature of go° in the shade, in spite of which all of 
the fight broadcasting was received clearly. He states 
that while returns of th ebig fight were being received 
from Hoboken, the Westinghouse station at East Pitts- 
burgh, Pa., came on the air and made the announcement 
that no fight returns had yet been received. 

The entire voice description of the big fight was re- 
ceived at Jamaica, L. I., on an old wire clothes line fifteen 
feet long, using a galena detector. 

From Greenport, L. I., an amateur sent a complete copy 
of the voice broadcasting including the preliminaries and 
it checks as being substantially correct. His report states 
that the voice was much more clear than over a tele- 
phone line to New York City. Greenport is 105 miles 
air-line from Hoboken. 

At Albany, N. Y., the entire fight returns were received 
clearly and distinctly on detector and one-step of ampli- 
fication. Six pairs of telephone receivers were connected 
in circuit. 

At Stamford, Conn., the entire fight description was 
heard clearly by twenty-five people by attachment of a 
megaphone as a loud speaker. 

The voice was heard clear and distinct through con- 
siderable static at Buzzards Bay, Mass. 

\At Bourne, Mass. (Cape Cod), the voice was clear and 
the description of the entire fight was received without 
trouble. 


Bristol, Pa., received the voice clearly, distinctly and 


strong. 

At Bourne, Mass. (Cape Cod) the voice was clear and 
loud with two steps of amplification. There was consider- 
able static here. 

At Camp Arey, Orleans, Mass. (Cape Cod), the voice 
was distinctly audible. Bulletins were telephoned to the 
local village paper and moving picture show. 

Every word was distinctly heard through theavy static 
at Jessup, Md. 
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At Devault, Pa., the voice was strong, clear and easily 
read through considerable static. The words were audible 
with the phones lying on the table. 

As no hall or theatre was secured at Clifton, N. J., John 
J. Kulik organized a small undertaking of this own and 
entertained a group of friends and neighbors. The audi- 
bility of the voice at Clifton was such that the entire fight 
description could be heard 200 feet away from the loud 
speaker horn. ; 

B. D. Heller of Fordham, 'N. Y., writes as follows: 
“The description of the fight was simply wonderful. Even 
the gong sounded plainly as could be. The broadcasting 
was received on a little, old loose-coupler, silicon detector 
and single phone I had stored away for years and only got 
it out to get my boy started in wireless during vacation. 
Never expected to hear a ‘World Crier’ by radiophone. 
You must have been heard over thousands of miles. Some 
‘Town Crier’ I'll say! Almost thought I was in the front 
row at the ringside when you counted Carpentier out. It 
was realistic and impressive to the highest degree.” 

Harry B. Fischer, of Brooklyn, writes as follows: 
“With a 2-step amplifier connected to a small size loose 
coupler and with the above inserted in two megaphones the 
voice could be heard clearly and distinctly through three 
rooms of our apartment, where fifteen persons assembled.” 

Mrs. H. W. McMann of 380 Riverside Drive, New 
York, writes that her son was participating in the recep- 
tion of the returns at one of the local theatres and that as 
the afternoon wore on and she began thinking about the 
fight she got to the point where she could no longer 
restrain herself and listened in on her son’s receiving set. 
She then describes, in detail, the reception of the fight and 
pronounces it so remarkable as to be almost unbelievable. 

From Bayonne, N. J., W. A. MacMaster writes that 
the audience at his home ranged in age from eleven to 
forty-five years and everyone was intensely interested. He 
reports that they all agreed that the case of the wireless 
amateur took a great stride forward on that Saturday 
afternoon, and has forwarded a resolution, signed by all 
those who listened to the returns at his home, requesting 
that a similar detailed description by radiophone be made 
of the 1921 World’s Series baseball games. 

Miss Mary M. Maurer of Hillside, N. J., writes that her 
young brother had some difficulty at first in tuning-in the 
voice and that as she is opposed to prize fighting generally 
she at first refused to help him, but after hearing a few 
words come through she got so excited she forgot all about 
her prejudice against prize fighting. With the set she 
entertained her entire family, including her grandmother. 

E. L. Versfelt of Montclair, N. J., states that his an- 
tenna consisted of a single wire hidden in the moulding of 
a second story room. Total length of wire twenty-eight 
feet. The voice was audible all over the house. 

N. W. Meitzler states that he made every effort to se- 
cure a hall at Allentown, Pa., but was unsuccessful. He 
attempted to borrow a megaphone from a local music 
store, but as Saturday was their busy day he was unsuc- 
cessful. He finally rigged up a megaphone in connection 
with one Baldwin head telephone and in this way enter- 
tained a large gathering at his home. 

Captain C. H. Batchelder of the S. 'S. “Acropolis,” 
radioed thanking the N. A. W. A. for the fight reports re- 
ceived 400 miles at sea. He stated that every word was 
clearly understood on board the “Acropolis.” 

Frank Saalmueller entertained eight persons at his 
home at Newark, N. J., hearing the entire voice broad- 
casting on a crystal detector. 

Roy Fisher of Philadelphia, Pa., reports the entire 
broadcasting clearly heard by ten persons, megaphone and 
Baldwin ‘head telephone used as a loud speaker. His 
guests were very much surprised at the clearness of speech 
and the vividness of the description. 

At Richmond Hill, N. Y., Frank Jacobs had eight guests 
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and only four pairs of telephones, so they took turns. The 
voice was clear and easily understood. He states that he 
has purchased an amplifier and a loud speaker in antici- 
pation of the next voice broadcasting from Hoboken. 

Benjamin F. Cutler writes from Stonington, Conn., that 
the voice description of the preliminaries and the big 
fight and the ringing of the gong between rounds was 
clearly heard. He says that the news of the fight by radio- 
phone was just as good as being at the ringside. 

Arthur 'H. Lynch, from Brooklyn, reports the entire 
voice broadcasting heard clearly ; he had eight sets of head 
telephones connected to a single tube. 


The New York Theatre, in the heart of the metropolis, which held 
the largest audience, featured the radio report for days 
in advance of the event 

R. Henry Strahlman received the voice broadcasting for 
the benefit of the patients, doctors, nurses and others at 
the Montifiore Hospital in the Bronx. 

A. H. Townsend of Newark, N. J., states that his entire 
family of six people listened to the radiophone returns 
using only a crystal detector, one pair of head telephones 
and a megaphone used as a loud speaker ‘thorn. 

Dr. Gordon M. Christine of Philadelphia received all 
preliminaries and the big fight without a hitch, and could 
also hear the ringing of the gong between rounds. He 
states that it certainly is a great advance in broadcasting 
news. 

G. R. Herbert of the Bronx was so enthusiastic over the 
voice broadcasting that he had the copy he made of the 
fight description framed and hung on the wall of his 
radio station, 

At Frankfort, Philadelphia, S. J. Thackery, using a 
2-step amplifier and regular phonograph horn, found the 
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voice-easily audible 100 feet from the receiving set. Fifty 
persons: listened to. the voice broadcasting at his station. 
F. S. Gostenhofer of New York writes as follows: 
“While I am one of the many thousands of ‘rank out- 
siders’ in wireless who listens in to what the World is 
saying, doing no sending, I nevertheless feel that I owe 
you many thanks for the very able manner in which the 
voice broadcasting of the several fights today, including 
that between. Dempsey and Carpentier was ‘handled. Sev- 
eral people here enjoyed the fights as they progressed. 
-You have not only rendered a great public service but 
demonstrated once again the remarkable possibilities of 
the radiophone both at present and for the future.” 
The S. S. “Delambro” (at dock at Brooklyn, N. Y.), 
reports through her operator the use of a Marconi crystal 
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A receiving station typical of those used by amateurs who organized 
their own entertainments is this one, which made the voice 
audible to 500 persons who packed two. floors of the 
First Ward Hose Company of Morristown, N. J. 


receiver. The voice was by far the best he had ever heard 
on that type of receiver, and entertained the officers of the 
vessel and the crew. 
Charles [Winters writes that this. son, Peter, fifteen 
years old, has erected a home-made wireless outfit in the 
back yard of his house at Hackensack, N. J. He states 
that the boy constructed the whole apparatus out of waste 
wood and pieces of wire and that if we had an opportunity 
to look the outfit over we would probably laugh. On the 
night of July 1st he ran in to his father and exclaimed: 
_“ ‘Father, I hear somebody speaking!’ At first I did not 
believe him, but was easily convinced as I heard the voice 
myself. Needless to say the young man was greatly ex- 
cited. We enjoyed the speech and music very much and 
it was as distinct as if it were in the same room.” He 
further says that when the amateurish, incomplete wire- 
less outfit of a school boy could receive these messages so 
distinctly it certainly seems to open up an immense future 
possibility for the radiophone. 
From Chatham, N. J., Edwin Westervelt reports four- 
‘teen guests, voice clear, modulation perfect.and better than 
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the voice from any radiophone station ever before listened 
to. 

At Peekskill, N. Y., F. Lesh Williams thad several 
guests who heard the entire voice description clearly on a 


crystal detector. 
At the home: of Lawrence Hi Wood, Peekskill, N. Y., 


thirteen people listened to the radiophone reports of the 


events at Jersey City. Hopes to hear the radiophone again 
soon. 

From Schenectady, N. Y., Walter N. Sorgens reports 
the voice loud and clear; four persons listened to the 
broadcasting. 

Conrad F. Bond congratulates the N. A. W. A. on the 
audibility of the radiophone description. He lives a mile 
outside the village of Collegeville but quite a few persons 
walked the mile in order to get the radiophone reports. 
Everybody was surprised and delighted at the clearness 
of the voice which was received on a loose coupler, fixed 
condenser, Murdock phones and a galena detector. 

At Roselle, N. J., James M. Scott heard the voice very 
distinct and did not miss a word. His house became 
crowded and a number of persons found places on the 
porch and on the lawn. Bulletins were broadcasted to 
those outside the house by means of a megaphone. | 

Roy R. Neira of New York City intended to receive the 
broadcasting, but his set went bad, so he rushed over to a 
friend‘s house in order to get the returns. He found the 
friend’s house crowded and had to wait in the hall with 
a number of others while the results were retransmitted by 
means of a small megaphone. 

George W. Morgenroth states his was the first station 
in Harrison, N. J., to get the result of the big fight out- 
doors to the public, and he carried the idea further. by 
hastily making signs announcing the result and tacking 
them up about town. He added a line at the bottom of 
these signs: “Through the courtesy of the National Ama- 
teur Wireless Association.” 

‘Charles E. Coyle, member of Engine Company No. 60, 
East 137th Street, New York City, entertained an audi- 
ence consisting of members of the company and friends, 
about twenty-five in all, who proclaimed the demonstration 
the most wonderful and novel method ever known of 
broadcasting the result of a boxing match. 

At East Orange, N. J., says Charles Porter, Jr., the 
broadcasting of the events was all that could be desired. 
It was very realistic and everybody was excited at the 
finish. 


At Passaic, N. J. the Economy Electric Company enter- 


tained ten persons in its office. 
. Werner Electric Company of Ridgewood, N. Y., had 


its store jammed to the doors. with listeners to the voice 


broadcast which was easily audible all over the place. 
At Montclair, N. J., Eugene Richter had eight people 


listening. He reports the voice very strong and clear and 
“Never did I dream I could do such a thing! Radio- 
-phone! 1600 meters! Eight people getting it all. I wish I 


says: 


could have had 1800 people instead of eight enjoying it. 
We were all completely thrilled.” 

E. F. Stearns of Brooklyn received the broadcasting 
using a small chunk of tin roof for an aerial; the states 
that the description was absolutely perfect. 

From Trenton, N. J., F. W.. Sutter reports that the 


voice transmission was heard clearly and distinctly with 


one vacutim tube; three head sets: were connected in series 


‘and six persons listened. 


W. H. Clark of Mortfistown, N. J., says the radiophone 
was Clear and distinct. Twenty persons listened. 

Edwin J. Dunn packed a small set in a valise and went 
to Maspeth, L. L., 
a field. The entire broadcasting was clearly heard. 


At Rochelle Park, N. J., Stewart Becker had eighteen | 
phones, attached to two’ Baldwin head telephones and ten 


wheré a wire was attached to a tree in © 
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guests listened to the reception. Several officials of the 
Standard Oil Company, White Oil Company and Western, 
Electric Company were present. He states that no clearer 
speech was ever produced by land telephone. In the same 
town, the Union County Radio Association had a number 
of guests who were entertained by a perfect reception of 
the voice. A written transcript of the description of each 
bout was made, round by round, and made a part of the 
records of the Unton County ‘Radio Association. 

‘At Rochelle Park, N.J., Stewart Becker had. eighteen 
friends in a room listening to.the voice description. He 
says they enjoyed it all and had much praise for an or- 
ganization which could carry out successfully such an 
enormous undertaking. 

Carroll T. Downes made it possible for thirty-one 
people to listen to the returns at his home at West Med- 
ford, Mass. He kept two theatres informed_as well as the 
ticket sellers in the North Station at Boston who passed 
on the information to passengers purchasing tickets. 

From South River, N. J., Charles H: Dugan writes: 
“Through the courtesy of two young.men, Fred Cost and 


his brother, John, I was able to receive first hand in-. 


formation as to the fistic encounter recently theld in 
Jersey City. The boys were generous and permitted a 
good size crowd to gather in a shed at the rear of their 
home, while the less fortunate clung about the windows 
and doorway to have the tidings relayed to them by those 
at the instruments, using stage whispers, to pass the in- 
formation along to those outside. The voice of the person 
at Jersey City who was sending out the news was quite 
as audible and distinct as one might wish for, even the 
clang of the gong at the ringside could be distinctly heard. 
One elderly woman was so wrought up as the news began 
coming in that she said even if she was over 70 years old 
she was sorry that she didn’t have five dollars bet on the 
outcome of the fight. I’m glad she did not, as the ex- 
citement for her was a-plenty. without it.” 

At Elmhurst, Pa., S. M. Boddington entertained twelve 

persons and remitted $5.00 for the good of the Cause. 
- At Glen Rock, N. J., Ralph Bailey attempted to receive 
fight returns with a detector and 2-step amplifier, but the 
voice was so strong as to be unpleasant with this arrange- 
ment, and ‘he consequently reduced amplification. One of 
his guests employed by the “Call” at Paterson, N. J., sup- 
plied many details to his paper which the office found they 
were not getting through land line channels. 

Joseph Haskel lives in a little apartment next to the 
Sixth Avenue elevated line in New York City, and here, 
using a home-made set, he states that the voice came as 
clear as if the speaker were right at his elbow. He sent in 
a complete copy of the entire voice broadcasting to prove 
it. 

‘At Cedarhurst, L. I., C. Willis Woolford entertained 
several friends, who heard the voice clear and distinct on 
a crystal detector. His comment is: “Good, glorious, 
great!” 

At Cartaret, N. J., the Harmony Social Club had 150 
guests who listened to the voice broadcasting. The club 
report states that they were dumfounded at the wonderful 
demonstration. All agreed that it was better to hear the 
returns by radiophone than to go through the trouble and 
inconvenience of personally attending the fight itself. 

Francis S. Williams reports from Hornell, N. Y., the 
audibility such that six persons listened at one time using 


‘only one bulb. Everybody was greatly pleased, and voted 


the description much superior to the ordinary methods of 
posting telepgraphic reports. 

Ralph B. Shebbey says the voice came clear and distinct 
at Bristol, Pa., to five persons listening. The gong at the 
beginning and close of the rounds was clearly heard. 

W. E. Hockman of Auburndale, Mass., arranged for 
the returns to be received at the Woodlawn Golf Club, 


. distinct. 
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the largest golf club in New England. The returns were 
also furnished to a gathering of neighbors which was so 
large that many were unable to get into the operator’s 
house. 

Salem, Ohio., proved to be one of the record-breakers, 
400 miles by airline from Hoboken. Charles E. Floyd: 
reports that he entertained several friends and is very 
enthusiastic “over what amateurs have done, are doing, 
and will do.” 

Among the reports from those who supervised theatre 
installations is one from William F. Diehl, assigned to 
the Queensboro A. C., from which these extracts are taken 
as a specimen of the showmanship features of the pro- 
gram. He says: “The broadcast was received with 
remarkable intensity and clarity. The output was trans- 
ferred to a Western Electric loud speaker which made the, 
voice easy to undertsand in any part of the arena, which 
by the way seats 8,000 people. It might interest you to. 
know that not a single interruption of the voice was noted. 
during the entire broadcast. Every word was clear and. 
Not one person could be discovered in the 
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A novel way of entertaining an audience was worked out by Harold 
Warren, who had a roller chair equipped and operating on 
the boardwalk at Asbury Park, N. J 
crowd who hhad ever witnessed a demonstration of radio 
telephony before, and one could hear a pin drop, it was 
so quiet during the performance.” 

The quotations from the foregoing are from scattered 
letters out of a collection of hundreds received at N. A. 
W. A. headquarters. They are representative, but by no 
means inclusive. The interest of the amateur fraternity 
and others has been so great that it is impossible to tell 
how many really listened in, for thousands of stations did 
not report. But as nearly as can be determined from re- 
ports on hand approximately 300,000 persons listened to 
the broadcasting of the preliminaries and the big fight. 
Perhaps the audience was larger; certainly it was not 
smaller. 

There is one thought which runs through a large pro- 
portion of the letters received, to the effect that this 
method of voice broadcasting big events is something 
which should not be allowed to die. The idea is novel and 
the method has proved to be so entirely satisfactory 
to all listeners, even at points double the distance beyond 
the claimed range of the transmitter, that the National 
Amateur Wireless Association is being urged by hundreds 
of people interested in radio to continue the practice. 
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A New Cathode for Vacuum Tubes 


HE types of filaments now in use in vacuum tubes 

have some defects, principally the small exposed sur- 

face and its duration of life, which although lasting 

a reasonable length of time, eventually must burn out thus 
making the whole instrument useless. 


Samuel S. Torrisi proposes a substitute for the filament 
cathode so constructed as to contain in its inside a heat- 
ing coil to heat the cathode walls, causing them to emit 
electrons. The heating coil is renewable from the out- 
side of the instrument. 


Figure 1 shows the cathode in position. Figure 2 
represents an enlarged form of this cathode which is 
made of nickel, cylindrical in shape, airtight, with a thin 
cap, A, also of nickel which is platinum plated both 
inside and outside and covered on the outside walls 
with an oxide to facilitate and intensify electron dis- 
charges. The cap A is coated upon the emitting por- 


tion only with platinum. That portion of the cap A, ex= 


posed to the vacuum within the tube proper, is coated with 
oxide. About in the middle of the cathode is an annular 
recessed portion having welded thereto an annulus G of 
platinum. Running through the whole length of this 


tube is a rod of mica, porcelain or any other heat re-. 


sisting composition F wound on its tip with the heat- 
ing coil C with leads E running down this rod to the 
outside of the tube making two connections at J and M. 

The rod F has a covering of thin mica sheet B and N 
to prevent the wires of the heat coil from coming into 


Figure 1—Cathode in position. Figure 2—Cathode in 
enlarged form 


contact with the inner wall of the cathode A. The 
threaded cap L prevents the rod F from slipping out. 
The cathode connection I is through the binding post, 
soldered at H. 

In figure 1, G is the lead-in while J and M are the 
heat coil terminals; I is a connection for the tube 
acting as the cathode. 


A Synchronous Rotary Spark Gap 


chronous rotary spark gap which is also fitted 
with a switching commutator permitting simul- 
taneous transmission and reception. 

In figure 1 the numerals 1 and 2 denote two disks 
of insulating material which carry ring shaped plates 
of metal, 3, 4, having a number of narrow flat projec- 
tions, the disks being synchronously driven by an 
electric motor. Two or more stationary electrodes, 
6, 7, 8 and 9, having a number of projections, serve 
for the discharge of high tension current to and from 


A J. KLONECK describes an interesting syn- 
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Figure 1—The synchronous rotary spark gap. with switching commu- 
tator for simultaneous sending’ and receiving 

the rotating plates, 3 and 4. A commutator 10 having 

a certain number of metallic segments 12, to complete 

electrical connection between a pair of brushes 13 and 

14, is secured on the shaft and simultaneously driven 

with the disks 1 and 2. 

Figure 2 shows a circuit for the rotary spark gap. 
The numerals 3 and 4 designate the two rotating spark 
wheels and 10 the commutator, which are synchron- 
ously driven with each other on the shaft. 

It will be noted that one spark gap, 3, is in series 
with the source of current and the oscillation trans- 
former, while the other spark gap, 4, is bridged across 
this circuit. The purpose of this arrangement is that 


the oscillation transformer, antenna and ground is first 
charged with current through the gap 3, whereupon 
the circuit is interrupted and the transformer dis- 
charged through the spark gap 4. Another interval of 
rotation of the wheels will elapse, whereupon the seg- 
ments of the commutator will connect the transformer 
to other apparatus, as for instance, to the receiving 
instruments. For this purpose, the transformer will 
have additional connections to the receiving apparatus, 
as for instance through an induction transformer L, 


Figure 2—Circuit for the rotary spark gap 


the circuit to this being closed through the segments 
of the commutator and its brushes. 

It has been explained that the transformer was once 
charged and discharged before it changed to receiving. 
However, the spark gaps 3 and 4 may charge and dis- 
charge the transformer several times regardless of any 
time period between two charges of the receiving 
instruments. 

For the purpose of reducing the spark length be- 
tween the rotating electrodes a quenched spark gap G 
is connected in series with the rotating gaps. 
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Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 


- Filament Protection in Vacuum Tubes 


HERE are at present no re- 

i liable methods to protect the 
filament of a vacuum tube 
other than fuses and relays. Fuses 
are inaccurate in current carrying 
capacity, are expensive, don’t offer 
adequate protection against current 
surges, etc. and at present are 
adaptable only to one-ampere fila- 
ments. Therefore, the following 
method is a special relay system. It 
is adaptable to any kind of tube, 
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to run through the filament and then 
setting the brass hand so that the 
meter needle will come into contact 
with it if it goes farther up the 
scale. 

Since about one ampere is con- 
sumed by the bulbs commonly used 
by amateurs and since one ampere 
would heat the hairspring on the 
meter a polarized relay is necessary. 
The armature on ‘a polarized relay 
rotary is in a down position whether 


Figure 1—Constructional details of the filament cut-off 


works on any other circuit. It con- 
sists cf a meter in the filament cir- 
cuitor tne tuper «lt'may. pe a: G., 
A. C. or hot wire meter, the last be- 
ing preferable ‘since it measures 
mee Cror wn. C. 

The meter is mounted on a panel 
or board. A piece of brass is cut 
in the shape shown below. Two 
holes in one end are for screws to 
fasten it to the mounting. The other 
hole is bored to fit a bolt which 
clamps a brass pointed to it so that 
it turns stiffly. The pivot is directly 
above the bearing on the meter. The 
brass pointer is then cut and at 
tached so that it runs over the scale 
of the meter the same as the am- 
meter hand, except that it is higher 
and the point touches the meter 
needle at the tip if swung around. 


_- The glass on the meter is removed. 


At the point where the pointers 
come in contact, a place is filed so 
that the current passes from one 
pointer to the other. 

The brass pointer can be swung 
over the scale freely and is set at 
the position giving the maximum 
number of amperes that is desired 
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at .8 ampere. The bulb is turned 
on and the operator decreases the 
resistance of the rheostat. Current 
flows from the filament battery, 
through the rheostat, the relay con- 
tacts to the bulb and back through 
the ammeter. But if the resistance 
of the rheostat is lowered more cur- 
rent flows, more than .8 ampere so 
the meter needle ascends the scale 
until it touches the brass pointer. 
This closes the circuit between the 
relay and the battery and current 
flows through the rheostat and re- 
lay. The relay is opened and since 
it is polarized the contacts remain 
open, cutting off the filament cur- 
rent. In order to light the bulb 
again the rheostat is turned down 
and the relay armature reset. 

The advantages of this device are: 

1. Reliable method of cutting off 
filament current at any vacuum tube. 

2. Comparatively low cost con- 
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Figure 2—Circuit diagram showing connections of the filament protective device 


the current is turned off or not. The 
hookup is shown using the filament 
battery as a source of power to op- 
erate the relay circuit. 

A high resistance relay should be 
used so that it will not consume too 
much current when used on six 
volts. A relay of 25 to 50 ohms is 


good, as this draws % to 4% ampere, — 


which is not too much for the meter 
spring and bearings. 

The device is connected as shown 
in figure 2. The meter frame should 
be connected to one binding post of 
the meter. The grounded terminal 
is taken from one of the screws 
which hold the meter to the panel. 

The operation is as follows: Eay, 
for example, the brass pointer is set 


Za 


sidering the saving. A good meter 
can be obtained for five dollars, and 
a relay for two or three dollars. 
Many amateurs already use amme- 
ters in the filament circuit and there- 
fore this will cost them nothing. The 
meter will serve two purposes. 

3. The meter is not altered in 
any way. It can be used for other 
things also. 

4. This device can be adapted to 
any receiving, amplifying or power 
tube or any other circuit requiring 
an automatic cut-off. 

5. Any amperage can be selected 
by previously setting the pointer and it 
will work above the normal range of 
the meter by shunting it with resist- 
ance wire. 
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in his pocket every now and 

then when one of his vacuum 
tubes goes up in smoke. The ama- 
teur fraternity will therefore be 
thankful to THE WrqHRELESS AGE 
for having chosen the above subject 
for its prize contest, as no doubt 
methods will be described which 
will help them to prolong the life 
of their tubes. 

One of the common dangers to 
minimize is that of the grid falling 
towards the plate or the filament 
falling towards the grid. This has 
been observed to be a very frequent 
occurrence, not only with weakly 
built tubes, but the strongest power 
tubes. The hot filament falls 
towards the grid and not only burns 
the grid, but may also cause damage 
jn the radio frequency circuit. Or 
because of the very strong electric 
field produced by the plate voltage 
the grid is pulled over to the plate 
with similar damage. By mounting 
the tubes properly these effects can 
be greatly reduced. At the start 1 
used to mount the tubes in my set 
as follows: The tubes with straight 
filament, spiral grid and cylindrical 
plate used to be mounted horizon- 
tally, and tubes designed like the 
Western Electric J tubes were 
mounted with the planes of filament, 
grid and plate horizontal. In both 
these types of mounting it will be 
seen that the weight of filament and 
grid helps pull them toward the 
plate. The filament when lit sags 
and naturally the weight helps pull 
it towards the grid, consequently 
trouble is sure to arise resulting in 
damage to the tube. In the case of 
the cylindrical plate tube the rem- 
edy was to mount the tube verti- 
cally, and in the case of the J tubes 
to change the method of mounting 
so that the planes of filament, grid 
and plate were vertical. Consider- 
able improvement was noted with 
this arrangement. 

In my opinion the commonest 
cause of life reduction of tubes is the 
burning out of the filament, and 
this is invariably due to too much 
current in the filament circuit. This 
excessive current in the filament 
has been traced to two sources, high 
filament current caused by too lit- 
tle resistance in the filament rheo- 
stat and excessive plate current add- 
ing on to the filament current. 

The amateur works his receiving 
or transmitting set, and when fin- 
ished he opens his various switches 
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and leaves the different adjustments 
in position. At some later time he 
comes back to work the set again, 
throws on the switches —the fila- 
ment suddenly lights up and just as 
suddenly goes out—burned by too 
much juice. The setting of the fila- 
ment rheostat last time was all right, 
but between the last time and now 
the storage battery has had a chance 
to recover, the rheostat is cold now 
and has a lower resistance and like- 
wise the filament. This tends to in- 
crease the current through the fila- 
ment enough to cause fatal damage 
to the tube. Of course, it is easy to 
say that when the switches are 


bind button per 
crculting Filament 
OTC 


Figured 


AUGUST, 1921 


thus increases the filament current. 
The normal filament current may be 
adjusted so that this increase is not 
dangerous. But when a transmitting 
tube stops oscillating for some rea- 
son the plate current jumps to a 
high value and thus frequently 
causes a burn-out. No definite rules 
can be given for the prevention of 
tubes from stopping oscillating. The 
only remedy here is to have some de- 
vice which will open the plate cir- 
cuit when the plate current exceeds 
a given maximum. For this purpose 
I use small fuses in series with the 
plate leads. In general the danger 
here discussed does not take place 
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Figure 1—To close filament circuit the handle must be moved in the direction of the arrow | 


which inserts total resistance of the rheostat and protects the filament. 
current circuit breaker 


thrown off the filament rheostat 
ought to be thrown all in, but the 
answer is we don’t do it—so I have 
resorted to the following simple 
remedy, which may not be new, but 
is certainly effective. I do not use a 
filament switch proper. My filament 
rheostat is of the well-known porce- 
lain base type, circular in shape, and 
when the arm is at the end and 
throws all the resistance in, it also 
disconnects from the rheostat wire 
and thus opens the filament circuit, 
in this way acting as a switch. This 
is clear from figure 1. So that in 
order to open the filament circuit it 
is first necessary to introduce all the 
filament resistance in the circuit. 
Thus when you start the set again 
all the resistance is in and the cur- 
rent a minimum, which can be in- 
creased to the right value by de- 
creasing the filament resistance. I 


can state that with this precaution | 


I have never had a filament burn out 
due to excessive current. 

The second cause for too high 
filament current is sometimes due 
to a high plate current adding on 
to the filament current. It is well 
know that the plate current flows 
through one leg of the filament and 


Figure 2—Plate 


with receiving tubes and low-power | 
transmitting tubes, as the plate cur- | 
rent is very small, but on the higher — 
power tubes this precaution must be — 
taken. However, a fuse takes a cer- 
tain length of time to operate and © 
sometimes if the excess current is 
great the filament burns out before | 
the fuse has a chance to operate. | 
What is required is an instantaneous 
breaker which will open the plate 
circuit as soon as the excess current 
begins to flow. The writer has seen 
such a breaker, very simple in con-— 
struction, used in some experimen- 
tal work. 
The principle of this breaker is 
seen in figure 2. It consists of an © 
ordinary landline telegraph sounder 
operating in conjunction with an | 
electromagnet. The electromagnet 
M is excited by one or two dry cells. 
The breaker arm A is sufficiently 
far from the core of M to prevent it 
being attracted, but when placed i 
contact is held attracted. When so 
attracted it is locked in position by a 
trigger T. The armature of the | 
sounder is placed above this -trig- 
ger device. The plate current of the 
valve flows through the sounder 
magnets and through the circuit- 
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breaker contacts. By means of the 
spring and screw S the armature 
can be so adjusted that it will be 
attracted by any current as small as 
you please. When this current is 
reached the armature of the sounder 
is pulled down, hits the trigger de- 
vice and releases the breaker arm, 


Unexplained 


have been in continual use since 
February, 1913, except for the 
period 1917-1918—during the ban on 
amateur wireless. Their long life 
has been due to care in handling, and 
a protective device in the shape of a 
stop placed in the filament rheostat 
assuring a voltage of not over four. 
Greatly improved operation of the 
tubes has been secured as a result of 
a suggestion made by a friend who 
could give no explanation for the 
phenomena notec. The suggestion 
was, in effect, to subject the tube, 
to a heating process in order to se- 
cure increased sensitiveness. A tube 
that formerly acted very unsteadily 
and required a lot of “B” battery by 
this heating treatment became more 
sensitive. I decided to extend the 
experiment and regularly every 
three months I placed this tube in 
a soup-ladle—one which was per- 
forated much the same as a colander 


V.T. Detectors 


I HAVE two vacuum tubes which 


HE subject of control switches 

for vacuum tube detectors and 

amplifiers has been somewhat 
neglected and the amateurs as well as 
the manufacturers have hardly given 
the matter a thought. 

For the benefit of those interested I 
will try to show the value and conveni- 
ence of such switches. The usual am- 
plifier controls are jacks and plugs, 
the operation of which is slow. The 
plug has to be shifted on each step, 
and in some cases filaments turned on. 

Figure 1 shows a two-step amplifier 
with the usual arrangement of jacks. 

Figure 2 is a rotary control switch, 
which controls the phones on the 
plates, as well as the filament on each 
step. This switch is not difficult to 
make and for the benefit of those 
wishing to construct one, the follow- 
ing details will be of service: 

The rotor is made of a piece of 
round fibre 34 inches in diameter and 


’ 14 inches long. A screw is tapped 


in each end to serve as a shaft, one 


thus opening the plate circuit. This 
device will act instantaneously, and 
with such a breaker you can be sure 
of preventing any excess plate cur- 
rent. By adjusting the tension screw 
S you can adjust for any plate cur- 
rent. The action is positive and 
will never fail. 


By W. G. Hunt 
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—and placed it over a hot coal fire, 
raised and lowered the ladle, tube 
and all, first heating it so that it 
would just sizzle when the mois- 
tened finger tips would touch it, 
and keeping it at this temperature 
for ten or fifteen minutes. Upon be- 
ing replaced in the panel and turn- 
ing on the B Battery, the tube would 
“blue” at a much lower voltage. This 
has always worked out. I am now 
trying the same stunt with another 
tube, and while marked improve- 
ment in its operating characteristics 
has been noticed, the tube has only 
been in use for one year and three 
months, which is hardly time enough 
to claim anything definite except 
that it is improving daily. 

The tube used in connection with 
this experiment is a wonder for 
sensitiveness. I have heard all the 
transatlantic stations that our friend 
Mr. Al Groves has reported—thanks 
to his useful hints in manipulating 
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With these devices installed and 
precautions observed, there is no 
reason why the normal life of a vac- 
uum tube should not be secured. If 
not observed renewals often too fre- 
quent are sure to result with large 
expense involved. 


Phenomena of Vacuum Tubes 


the honeycomb coils—and in addi- 
tion, can hear BUC Bucharest, and 
PRG, Prague, any favorable evening 
after seven-thirty P. M. 

I believe that by heating the tube 
some chemical action takes place 
within it and a gaseous content is 
formed which reduces the vacuum 
and renders the tube more sensitive. 
In other words I believe that a tube 
which ordinarily gets hard with the 
continual use of the high voltage 
battery, is so acted upon by careful 
heating that it is rendered normal 
again, and I am satisfied that this 
experiment tried upon two tubes out 
of an original dozen has lengthened 
the life of the tube by aiding the 
flow of electrons in some manner 
not yet explained to me by anyone. 

Rubber cushions are used under 
mountings, and small fuses also 
protect the filament input, so that 
the present panel in use is practical- 
ly fool-proof. 


and Amplifier Control Switches 


By E. W. Lehr 


‘ewo views of the switches 


end long enough to go through the 
panel so as to fasten on a knob and 
pointer. A base is made of 4% x 1% 
x IY% inch bakelite on which the bear- 
ings and contact fingers are mounted. 
The control switch segments are 
made from thirty-second copper sheet 
cut to shape and bent to fit the round 
figure snugly. ‘Small holes are drilled 
in the segments and fibre to a depth of 
three-sixteenths of an inch and small 
pins are driven in. Counter sink the 
holes in the copper so that after the 
pins are driven in a drop of solder will 
seal them and the rotor can then be 
smoothed off and polished. The con- 
tact fingers are spring brass or phos- 
phor bronze and are bent at right an- 
gles and fastened on the base with very 
small screws or pins so they will not 
turn out of place. Care should be 
taken to line the fingers with the rotat- 
ing segments for each step as shown 
in figure 4. 
When the pointer on front of the 
panel comes on the first line the 
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SOUND METHOD FOR 
MEMORIZING THE CODE 
NEW METHOD—BETTER RESULTS 


Hasiest, quickest and most thorough 
ever devised for learning without in- 
struments. 

If you want to learn the code— 

If you want to “cinch” the signals 

you can’t remember easily— 

If you want to help some one else 

learn the code— 

GET ONE OF THESE CARDS 
Den’t try to teach the Ears through 
the Eyes. This system teaches the sig- 
nals as they come through the Head 
Phones. 

Contain both Continental and American 
Morse—Printed on Celluloid 
Fit Your Pocket. 


PRICE 50c 
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PRACTICAL WIRELESS TELEGRAPHY, By Elmer E. 
Bucher. Practical Wireless Telegraphy. is the recognized 
standard wireless text book. Starting with elementary 
data, it progresses, chapter by chapter, over the entire field 
of wireless—fundamentals, construction and practical op- 
eration. 353 pages, 340 illustratiens, handsemely $2 25 
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THE WIRELESS EXPERIMENTERS MANDAL, By Elmer 
E. Bucher. The only book published that comprehensive- 
ly covers the theory and design ef amateur wireless trans- 
mitters and receivers. Construction of transformers, high 
voliage’ condensers, spark gaps, aerials, masts, receiving 
sets for long and short wave length reception are described 
in great detail. Construction and operation of regenerative 
receivers, cascade amplifiers, preferred circuits for long and 
short wave receivers, direction finders, underground aerials 
and the use of Weagant’s static eliminator for amateurs— 
Cloth bound, 340 pages. $2 25 

Fully illustrated. Price ..........0.c0cceue. e 


' VACUUM TUBES IN WIRELESS COMMUNICATION, By 


E. E. Bucher. Tells in understandable language the fun- 
damental operating -principle of the vacuum tube. Shows 
over 100 different circuits for the practical use of the 
Vacuum Tube as a Detector, Radio or Audio Frequency 
Amplifier, Regenerative Receiver, Beat Receiver and Gen- 
erator of Radio Frequency Currents. Cloth. a $2. 25 
pages, 130 diagrams and illustrations, Price. 


RADIO TELEPHONY, By Alfred N. Goldsmith, Ph.D. This 

complete text is intended for radio engineers, operators 
and experimenters, also radio electricians in the Navy, men in 
the Signal Corps, and especially men in the Aviation Serv- 
ice who handle radio equipments. Fully illustrated with 
wiring diagrams and photographs of vile telephone”’ 
apparatus, 256 pages, 226 Se eee $2. 50 
Cloth MPrice 266 aeisid 66.5 slots. < sarerereie ne Se ord 


WIRELESS TELEGRAPHY AND Puriennb ny oe 
Principles, Present Practice, and Testing. By H. M. Dow- 
sett, M.I.E.E. A new book intended to fit in between the 
elementary text book of the beginner and the highly spe- 
cialized treatise of the advanced engineer and experimenter. 
Cloth, 323 pages. rey illustrated. $3 50 
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TELEPHONY WITHOUT WIRES, By Philip BR. Ceursey. 

Follewing a brief treatment of the early attempts at 
telephony by electro-magnetic waves, the volume takes up 
the various problems of speech transmission, describes ad- 
vanced forms of spark and continuous wave production, arc 
generators and vacuum tubes as producers of oscillations, 
alternators and the various forms of frequency raisers and 
gives a broad discussion of the modulation of the trans- 
mitted energy,. Receiving apparatus and amplifiers are also 
discussed, together with descriptions of the methods and 
operation of apparatus and circuits designed for interfer- 
ence prevention. Cloth, 396 pages. Fully illus- 
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RADIO INSTRUMENTS AND MEASUREMENTS. Here is a 
beok that should be in the hands ef every wireless worker. 
Under the general heads that follow it treats simply and 
concisely of all phases of the subjects indicated. Funda- 
mentals of electromagnetism. Principles of alternating cur- 
rents, Radio circuits, Damping, Wave meters, Condensers, 
Coils, Current measurements. Instruments and methods 
of radio measurements. Resistance measurement, Sources 
of high frequency current, Calculation of capacity and in- 
ductance. Design of inductance coils, High frequency re- 
sistance. Miscellaneous formulas and data. Cloth $1 75 
beund. 332 pages. Fully illustrated. Price..... ° 


ELEMENTARY PRINCIPLES OF WIRELESS TELEGBA- 
PHY, By R. D. Bangay. Part I—This book has been used 
very largely for the training of Telegraphists to take sole 
charge of complete Wireless Telegraph Installations. All 
parts of the transmitting and receiving apparatus are de- 
scribed in a way to give the student a sound working 
knowledge of the apparatus entrusted to his care. $1 75 
Cloth, 212 pages. 132 illustrations, Price....... ° 


Part II 
This second volume deals particularly with the 
component parts of a Transmitter. Wach part is 


explained separately’ and fully. 242 pages. 
302 illustrations. Full cloth. $1 75 
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SHORT COURSE IN ELEMENTARY MATHEMATICS 

AND THEIR APPLICATION TO WIRELESS TELEG- 
RAPHY. By S. J. Willis. A concentrated treatise covering 
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vacuum tube filament is lighted and 
the phones are connected in position. 
When on No. 2 the filament of the 
first step amplifier is lighted and the 


Input 


O 
Vickler 
© 


phones are connected in the amplifier 
circuit. Turning the control handle 
back to O switches all filaments and 
plates out of the circuit. 

Figure 3 shows a simple circuit us- 
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ing an anti-capacity switch or cam 
switch, as the telephone people call 
them, and can be bought at any sup- 
ply house. 


It has twelve blades, six 


Fig. 2. 


on each side. When the lever handle 
is in the up position the phones are 
connected to the detector: when in the 
center the phones are connected to the 
one-step amplifier; when in the down 


—— 


20 -Watt C. W. Set at 


tuning for CW sigs, Mr. Louis 

Falconi, owner of Radio Sta- 
tion 5ZA at Roswell, N. Mex., was 
surprised to hear 5XB calling 2ZL 
and then actually answer 2ZL. Upon 
further tuning 2ZL was picked up. 
5XB stated that he was using 3 
five-watt tubes. The distance to 2ZL 
is over 1500 miles and the fact that 
such a distance could be bridged by 
15 watts CW made the writer won- 
der what a good CW set would do. 
This incident thoroughly implanted 
the germs of CW in 5ZA and as a 
result the 20-watt set shown in the 
accompanying photos was hurriedly 
put together. The results are surely 
wonderful. 

The circuit used is a modified 
Hartley affair and gives good results. 
Other circuits were tried but prob- 
ably due to some wrong constant in 
aerial system none could be induced 


Oi night last February, while 


Front view of the 20-watt C. W. set 


to oscillate. Maximum radiation is 
obtained on 280 meters. 


. 
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position the second-step amplifier is 
connected. In this diagram no provision 
has been made to operate the filament, 


but extra contacts could very easily — 


“ey 28 oR 
FIG. 3 
15! sfep Screws Tapped in 
H and tiled dows 


274 sep 


Fig. 4 


Circuit diagrams showing usual hoekup of jacks, cam switch and rotary switch with details of the iatter 


be attached. In another article, at a 
future date, I will endeavor to give a 


receiver circuit without a feed back — 


using this cam switch which seems to 
be the thing for C.W. and phone work. ~ 


5ZA 


The inductance is wound on a 4 
inch tube 7 turns to the inch with 80 


turns of No. 10 bare copper wire. — 


Pieces of the same wire 14-inch long 
are soldered to every other turn for 
taps and connection made by means 
of clips. The inductance is shown 
in two parts but both parts make up 
the one coil. The condenser across 
the inductance is a .001 mfd. double 
spaced variable. The grid condenser © 


is a Parkin variable and it fills the — 


bill nicely. The grid leak is a vari- — 


able 10,000 ohm unit. For CW only 
the secondary of the modulation 
transformer is used as a leak. About 
2500 ohms is correct for 4 tubes. The 
filaments of the tubes are lighted by — 
a step down transformer and all 
tubes are controlled by one rheostat. — 
The lighting transformer has a sec- 


ondary voltage of 10 and a tap od 
brought out from the center of this — 
winding. Three meters are used, 
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‘aerial ammeter, plate milliammeter 
and filament ammeter or voltmeter. 
The filter circuit is made up of the 


usual condensers and inductances. A 


200-watt motor-generator set giving 
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source of power are made to a small 
panel under the tubes. The filter is 
mounted in back of the connection 
panel. The whole set is mounted on 
a hardwood base board. CW trans- 


Buzzer 


Circuit diagram of the C. W. set installed at 5ZA 


500 volts, is used for high voltage. 
Referring to front view of set from 
left to right, the meters are aerial 
ammeter, 3 amperes; plate milliam- 
meter, 500 milliamperes; filament 
ammeter, 5 amperes. The center 
knob controls the grid condenser 
and the lower left hand knob con- 


trols the variable across inductance, - 


while the right hand knob is the 
rheostat. The three-point switch 
changes from CW to telephone and 
to buzzer modulation. Binding posts 
are for the transmitter and the key. 

Referring to back view of set, the 
tubes are mounted on a shelf as 
shown and all connections to the 


mission is accomplished by breaking 
the negative lead from the high volt- 
age source. Using that method, the 
tubes may be overloaded and no 
great heating will result since the 
tubes work only when the key is 
down. 

On CW, with tubes somewhat 
overloaded, the radiation is 2.75 
amps. With buzzer modulation it 
was found that more grid resistance 
was required and the radiation is 
1.75, and for telephone the radiation 
is only 1.5, it being useless to in- 
crease the power as only that much 
can be modulated by present ar- 

rangement. 
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As to results, the following sta- 
tions have been worked, 9XM, ORY, 
VEG? -OUN,-GZN, 62H, 62Z5-5ZL, 


Back view of the set showing fhe Jocation of 
the various elements 

been heard by 622, 5HL,5YH, 9W1 
but not very clear. Buzzer reported 
very OSA by, 5ZU, 52; 6ZZ,.7ZG, 
9OE and 6ZH. Lately a card was 
received from the S.S. WSR running 
from Astoria, Wash., to Chignik, 
Alaska, and the operator reports 
CW signals 1000 miles west of As- 
toria or 2300 miles from 5ZA. These 
results were obtained during bad 
ORN as the set was not finished un- 
til bad weather commenced. If this 
set—now increased to 6 tubes— 
proves its worth next fall, 5ZA’s 
spark set will make way for a higher 
powered tube set. 


Filament and Plate Current from a Single Source 


WN the low-powered CW  trans- 
mitter one of the chief sources 
of concern has been the high 

cost of a necessary medium for the 

application of a high-plate potential. 

To resort to the purchase of a motor 


- generator delivering 500 volts to the 


tertiary circuit imposes a burden 
upon the purse of the average ex- 
perimenter. The adaptation of tbe 


_ standard high potential dry cell To 


plate batteries makes a wasteful and 
prohibitively costly affair if trans- 
mission is to be carried on over a 
period of time. Secondary cells for 
plate potentials, in most cases, are 
out of the question. 

In this article I will try to sug- 
gest a method of obtaining a high- 
plate potential and also adapt the 
single source of power to light the 


filament and charge the plate of the 


transmitting tube. Although the 
present market does not seem to of- 


for C.W. Work 
By John F, Bront 


fer a method of furnishing both 
plate and filament current from a 
single source, the accompanying 


Loren ser 


both economical and practical for 
employment in the small CW trans- 
mitter. 


120 V 60~ 


Figure 1—Circuit for C. W. work with filament and plate current 


from single source 


sketch shows a possible way of do- 
ing it. A successful operation of a 
similar device would greatly interest 
the average experimenter and prove 


Referring to the sketch, the prim- 
ary takes commercial current at 60 
cycles. Current for lighting the 
filament is obtained through the 
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agency of the smaller secondary 

which may be wound in suitable 
ratio, depending on the type of rec- 
tifying tube employed, and the ap- 
plicable current to the filament, to 
execute the rectification ofthe JA.C. 
supply. 

‘The main secondary feeds pulses 
of direct current through the plate- 
filament path of either rectifying 
tube, alternating with the reversals 
of the induced e.m.f., supplying uni- 
directional current to the filter cir- 
cuit, the plate, and across the termi- 
nals of the potentiometer resistance. 
With the connections of the recti- 
fier; shown here, the current moves 
in a direction which is counter- 
clockwise. The rectifier is of the 
type that is familiar and popular 
with experimenters. For the infor- 
mation of readers not familiar with 
the details of construction of this 
type of rectifier, the following may 
be of interest: The rectifier trans- 
former is of the core type and the 
core approximates the dimensions 
of 6 in. x 44% in. x 1% in. (latter is 
cross section). The total amount of 
iron required for the core consists 
of about 6 to 7 pounds of stovepipe 
“iron, gauge 26. Four hundred turns 
of No. 20 D.C.C. makes up the main 
primary winding. With an inter- 
-vening tube of thin micarta or di- 
lecto, the filament lighting winding 


The Radio Work of 6EA 


Howard C. Seefred and his station at 6EA; 


ard C. Seefred, 343 So. Free- 
mont Avenue, Los Angeles, 
Calif., whose call letters, 6EA are 
well known to a large number of 
amateurs throughout the country, 
is a striking example of an efficient 
amateur station, the apparatus of 
which has been homemade. 
The homemade transformer of the 
transmitting set is one of 765 watts 


A) Pe radio station of Mr. How- 


THE WIRELESS AGE 


consists of about 90 turns of No. 14 
B&S copper D.C.C. Insulated from 
the latter is the main secondary, 
which consists of a winding prefer- 
ably made up in sections that allows 
of no potential breakdowns across 
the insulation and at the same time 
facilitates the taking off of taps for 
the graduation of the required volt- 
age to be employed on the plate. At 
least two sections should be made 
so as to make readily available a 
place for the placing of the inter- 
mediate tap which leads to the left 
hand choke of the filter circuit. 
About twelve hundred and fifty 
turns of the main secondary will 
produce in the neighborhood of 750 
volts, while the filament lighting 
secondary will impress an e.m-f. of 
about twelve volts. 

The chokes of the filter circuit 
may be made of a pound and a quar- 
ter of No. 26 D.C.C. with a suitable 
core of laminated or soft iron. With 
condense’’s of sufficient dielectric 
strength in the insulating materials 


the capacity may lie at either one or» 


two microfarads. The filter will 
serve admirably to smooth out the 
fluctuations of the D.C. supply from 
the rectifier. 

The potentiometer resistance must 
be steadily variable over . certain 
ranges, depending upon the e.m.f. 
applied to the filament and plate of 


By Thomas J. Knapp 


input. The oscillation transformer 
has one turn in the primary and 
eight in the secondary, made of 
three-quarter inch copper ribbon, 
with four laminations in each one. 
The condenser is of the oil-immersed 
type, consisting of seven window 
glass plates, twelve by fourteen 
inches and one-eighth inch in thick- 
ness with the tinfoil area over eight 
by ten inches, leaving a two-inch 


receiving set on left; transmitting set on right 
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the tube or tubes employed in tran 
mission. With the potentiometer 
resistance non-inductively wound no — 
undesired inductive effects will oc- | 
cur. The choke in series with the | 
potentiometer resistance serves to — 
exclude the radio frequencies of the — 
plate circuit from the large capacity 
condenser of the filter circuit. ; 
With a variable resistance contact | 
for the regulation of the filament — 
voltage, a suitable adjustment may | 
be quickly made consistent with the | 
tube employed. A filament rheostat 
in series with the filament serves to | 
properly adjust the applied current 
over the necessary ranges. A varia- 
ble grid bias contact on the filament — 
rheostat makes possible the ell 
ment of the grid potential at any de- | 
sired. value through the grid con- | 
denser, although the latter may be | 
shorted out of circuit as desired. A 
variable condenser shunts the grid | 
circuit and aids in fine resonance © 
adjustments. i 


A variable condenser © 
in the plate circuit improves the res- _ 
onance in the tertiary circuit. Prop- | 
er coupling of the grid and plate cir- | 
cuits to the antenna should secure a 
maximum radiation. fi 

A milliammeter in the antenna | 
near the current antinode will reg- © 
ister comparative radiation for com- — 
munication. I 


margin. The rotary gap is a hard 
rubber disc, six inches in diameter 
and half an inch in thickness, wi | 
sixteen copper studs evenly spaced 
on the shaft of a 1700 R.P.M. induc= ~ 
tion motor. The antenna current, — 


four and one-quarter amperes. y 
The SA SEAS receiver set is of 


what after the famous “Paraggil 
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RAG.” One step of amplification is 
used. Signals from Fifth and Sev- 
enth District stations have been 
copied at times when atmospheric 

“conditions were good. Real long- 

distance reception has been made 

impossible owing to interference 
from leakage on high voltage lines 
nearby, and also from nearby naval 
stations. The well-known “Type 

_E” Baldwin phones are used. 

The antenna, which is of the in- 
verted “L” type, is composed of four 
“copper wires, seven strands of num- 
ber twenty-two,- on  fifteen-foot 
spreaders; the height is forty-five 
_and fifty-two feet on sloping ground, 
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and the length forty-five feet, with 
a fifty-one-foot lead-in, making a 
total of ninety-six feet to the oscil- 
lation transformer. 

The ground system is composed 
of four galvanized iron wires, six 
strands of No. 9, seventy feet long 
and forty feet wide, directly beneath 
the antenna. Besides this, there are 
ten strands of No. 18 copper wire 
running from the station across the 
yard and connected to a wire fenc- 
ing partly around the place, and also 
connected to the water pipe and 
metal plates in the ground. 

During the recent winter this sta- 
tion has established communication 
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with 5ZA at Roswell, New Mexico, 
and 7CC at Moscow, Idaho, and was 
reported heard as far west as Hono- 
lulu, Hawaii, and by 9ME at Fort 
Wayne, Ind., to the east. Relay traf- 
fic has been handled regularly with 
Fifth and Seventh District stations. 
and, of course, with many Sixth sta- 
tions at a distance. Signals from. 
this station have been reported heard 
by 2KF (Irvington, N. J.); WWV 
(Washington, D. C.); 8AIB (Day- 
ton, Ohio); 5XA (Auburn, Ala- 
bama), and by the WOG anchored at 
Reid Island, Canada. The station has 
been reported as having been heard im 
twenty-five states and five territories. 


Characteristic Curves 


has become so frequent and im- 
portant in explaining various elec- 
trical phenomena and electrical devices, 
as for instance the vacuum tube in 
‘radio work, that a discussion of “char- 
acteristics” in general with some prac- 
tical applications may not be amiss. 

A “characteristic curve’ may be 
‘taken of any electrical conductor, de- 
‘vice or machine, and may be defined 
‘specifically as the curve showing the 
‘relationship between the current 
‘through the device and the voltage 
‘across its terminals, as either one is 
| varied. It is this curve which enables 
‘us to explain the operation of so many 
‘electrical devices and which is so eXx- 
‘tremely helpful in electrical designing. 
| It is best to begin the study of 
“characteristics” with that of the sim- 
plest kind, namely the characteristic of 
‘a metallic conductor. This character- 
istic is obtained by varying the volt- 
) age across the terminals of the con- 
ductor and measuring the correspond- 
fog currents through it. A curve is 
| then plotted of voltage against current 
and a characteristic as in figure I is 
‘obtained. ee 
_ This curve is characteristic of all 
‘metallic conductors and is called, be- 
‘cause of its upward slope throughout 
the range of the graph, a “straight line 
rising characteristic.” It has constant 
‘slope, that is the quotient of voltage 
by current at any point, is constant. 

e 
== constant == R 
i 
which constant is the resistance of the 
conductcr. The above expression of 
the relationship between voltage and 
‘current is the “equation of the charac- 
teristic’ and as will be recognized is 
the well known Ohm’s law. The slope 
of the curve is positive, and changes 
in magnitude or sign results in a like 
‘change in the other variable. 
Now these are well known facts 


Ties use of “characteristic curves” 


By Jesse Marsten 


about metallic conductors. But all 
conductors do not have such simple 
characteristics, nor do they all obey 
Ohm’s law. Consider two types of 
electric wave detectors, crystal and 
electrolytic. Characteristic curves of 
both these types will appear as in 
figures 2a and 2b, crystal and elec- 
trolytic curve respectively. The upper 
quadrant is obtained ‘by applying the 
voltage in one direction, the lower 
quadrant by applying it in the opposite 
direction. 

An inspection of figure 2a will show 
that the crystal does not permit cur- 
rent to pass through it equally in both 
directions, but suppresses the current 
in one direction. Consequently if an 
alternating current is applied to the 
crystal as shown in the figure, one- 
half of the current wave is suppressed, 
due to the unilateral conductivity of 
the crystal as indicated by the charac- 
teristic curve. The crystal therefore 
acts as a rectifier, which is the basis 
of the explanation of the detecting 
action of the crystal. 

Figure 2b of the electrolytic detec- 
tor shows that both halves of the 
characteristic are identical, and that 
current passes in one direction exactly 
as in the other direction. Howeyer it 
will be observed that over a definite 
range of voltage the current through 
the detector is zero. Consequently if 
a biasing voltage is applied to the de- 
tector, of value E, and an alternating 
voltage is now applied to the detector, 
one-half of the voltage wave is in- 
operative because the detector will not 
permit current to pass over the range 
of voltages. Consequently the elec- 
trolytic detector is similarly a rectifier 
and is useful therefore as a detector 
of electromagnetic waves. It will be 
observed that beyond the value of E 
volts, the electrolytic detector behaves 
exactly as a metallic conductor and 
has a rising straight line characteristic. 

The microphone contact presents an 


interesting study of the subject in 
hand, when various pressures of con- 
tact are used. If a series of curves 
are drawn showing the variation of 
current with voltage at different con- 
tact pressures they will appear as in 
figure 3. The upper curves are those 
taken with low pressure contact, the 
lower curves are those taken with high 
pressure contacts. ‘The curves show 
that high pressure contact on micro- 
phones results in lowering the resist- 
ance of the microphone virtually, and. 
increasing the current through them. 
This increased current naturally re- 
sults in excessive heating of the micro- 
phone, and in the case of the carbon 
transmitter increased heating of the 
carbon granules, which explains the 
“caking” of microphone transmitters. 

Let us pass for the time being to a 
very interesting conductor and electric 
device, namely the arc. The arc may 
be considered as a gaseous conductor, 
formed by incandescent vaporized car- 
bon. If corresponding values of volt- 
age and current are measured and 
plotted a characteristic curve is ob- 
tained as in figure 4. It will be seen 
immediately that this characteristic 
is essentially different, from any dis- 
cussed so far. This is the first de- 
vice discussed so far which has a 
“falling” characteristic and whose 
slope is negative. An increase in the 
current through the arc results in a 
decrease in the arc voltage, and as a 
result the arc is unstable. For when 
the arc voltage drops a small amount 
there is a large increase in the current, 
It is this instability which is utilized 
in obtaining radio frequency oscilla- 
tions from the arc. The equation of 
the arc characteristic is in general of 
the form. b 

E=>—-+a 
I 


where a and b are constants depend- 
ing on the arc electrodes, length of the 
at Caer. 
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An interesting practical application 
of the use of the straight line char- 
acteristic of metallic conductors in 
conjunction with the falling character- 
istic of the arc is the following. When 
the load on a generator is an arc lamp, 
the generator is always in danger of 
being damaged due to excessive cur- 
rent flowing through the arc. For 
from the falling characteristic in 
figure 4 a small drop in voltage of 
the generator in the critical range from 
A to B is accompanied by a rise in 
current with danger to the generator. 
To avoid this it is necessary to stabil- 
ize the circuit and it is found that 
metallic resistance in series with the 
arc accomplishes this very purpose. 
Figures 5a and 5b show the charac- 
teristics of both arc and metallic re- 
sistance, when connected in series, 
and that the sum of the two character- 
istics produce the characteristic shown 
in figure 5b. This characteristic is 
unstable and falling from C to D, 
and stable and rising from D to E. 
Now in the critical range from A to 
B a drop in voltage no longer pro- 
duces a rise in current and the genera- 
tor is safe from any irregularities in 
voltage and current. 

To pass from conductors to electric 
devices and machines let us examine 
the D. C. shunt generator character- 
istics. If the load, say a bank of 
lamps, on a D.C. shunt generator 
is varied and current and terminal 
voltage of the machine measured and 
plotted, a typical characteristic of the 
nature shown in figure 6 is obtained. 
This shows quite clearly that the 
brush voltage of a shunt generator de- 
creases as the load increases (load re- 
sistance decreases) and consequently 
a shunt generator is perfectly safe 
against heavy loads. For from the 
characteristic, if the resistance of the 
load decreases too much (too big a 
load) the voltage drops to very small 
values and therefore the current also. 
In fact a shunt generator may be short 
circuited with no danger to the ma- 
chine. From the characteristics of a 
shunt generator it is also possible to 
calculate the percentage regulation of 
the machine. 

Lastly let us consider the character- 
istic of the vacuum tube, which is that 
essentially of gasses at low pressures. 
If a curve is taken of the controlling 
voltage against current we have the 
well known characteristic of figure 7. 
This curve is formed of three distinct 
parts: the curved part AB, the straight 
line part 'BC, and the curved portion 
or knee beyond ‘C. If the filament 
emission is kept constant and the plate 
potential varied, and a curve drawn 
for each plate potential, a family of 
curves as per figure 8 is obtained. 
The slope of each of these curves in 
the family is the same, 
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Whether the tube will function best 
as detector or amplifier is dependent 
upon what portion of the curve we 
work. If the grid voltage is biased 
by a grid battery or other means such 
as grid condenser and leak, so that 
the mean grid potential is at B or C 
the tube will function best as a de- 
tector by rectification. For a change 
in the grid voltage will produce a 
small change in one direction and a 
large change in the other. Although 
this applies to B and C, it is not de- 
sirable to work at C, for the grid is 
then at a positive potential, and will 
absorb energy, which is very unde- 
sirable. 

If the operation is around a mean 
point D, the tube will behave well as 
an amplifier. For the characteristic on 
either side of, Dis a straight line with 
large slope and small changes in the 
grid voltage produce magnified changes 
in plate current. The amount of am- 
plification is dependent on the slope of 
the characteristic, the steeper the slope 
the greater the amplification. The 
steepness of the slope is dependent on 
the tube construction, the spacing of 
the elements, and the construction of 
the grid. In general it may be said 
that the slope is the steeper the finer 
the grid wires, the closer the grid 
wires are spaced, and the greater the 
ratio of plate-grid distance to grid- 
filament distance. Finally if the tube 
is a good amplifier it will also oscil- 
late, for a portion of the amplified 
energy in the plate circuit may be fed 
back into the grid to keep the cycle 
going on. 

Now then, in studying the charac- 
teristic curves of these conductors and 
devices it will be observed: that the 
curves were obtained by varying the 
D.C. values of voltage or current and 
the results noted, and in the event of 
the curve occupying a negative and 
positive quadrant, the negative portion 
was obtained by reversing the battery 
or generator terminals. The curves 
thus obtained are called “static” 
characteristics. “Dhis is a direct cur- 
rent curve and the resultant current 
and voltage values may be read by 
meters. 

However the controlling voltage or 
current may vary rapidly with time 
and in this case it is not possible to 
obtain instantaneous readings with 
meters. In this case it would ‘be 
necessary to use an oscillograph or 
Braun Tube or similar device to 


trace the characteristic curve visually. 


or photograph it. ‘The curve thus 
obtained where both variables alter 
with time is called the “dynamic” 
characteristic. 

In general the dynamic character- 
istic differs markedly from the static 
as will be seen by considering those 
of the arc. The general form of the 


dynamic characteristic of the are is) 
shown in figure 9. The spe 
characteristic curve of the arc, w 
it is in commission in a radio circu 
as in figure 10, is dependent on thé 
relative values of the oscillating cur- 
rent through the arc and the direct) 
current through the arc. Figures rr 
and 12 show the dynamic character- 
istic when, the direct current throu ho 
the arc is greater than the maxim 
amplitude of the oscillating ce 
through it, and less than the oscil- 
lating. current | through it, respec- 
tively. i 
These Getytertet curves show thi 
there is a lagging effect, similar t 
hysteresis in iron, that is, the poten- 
tial corresponding to a given current 
is not the same when the current in- 
creases as when it decreases. The 
curves also show that the curren 
does not reach its maximum at the 
same time that the voltage does, 
There is a phase difference between 
voltage and current. From a study 
of these curves the theory of the are 
action may ‘be developed. 
The curves obtained in figure 8 
for the vacuum tube constitute i | 
“static” characteristic of the tube 
Just as with the arc the “dynamic” 
characteristic of the tube depends o1 
the external load. The most intel | 
esting case for the vacuum tube is 
that of maximum output, namely| 
when the external resistance in the 
plate circuit equals the internal re-| 
sistance of the valve. In this case | 
the plate current for different value 
of the grid voltage would be onl 
half what they are with no external 
resistance in the plate circuit, | 
other words, one-half of the values 0 on 
the “static” curves for the corre 
sponding grid voltages. Hence the 
slope of the “dynamic” curve of th 
tube at maximum output is one-ha 
the slope of the “static” curve fo 
similar conditions of filament curren 
and plate voltage. ‘This curve is| 
shown in figure 13. For other value 
of the load resistance in the plat 
circuit of the tube different “dyna- 
mic” curves are obtained having dif 
ferent slopes. The slope of th 
“dynamic” characteristic will alway 
be less than that of the “static,” ar 
if Ré is the internal valve resistance 
and Re is the external plate loa 
resistance it may be said that th 
slope of the dynamic curve is, as 
suming the slope of the “stale 4 
curve to be unity 
Ri 
. Dynamic Slope = 


Ri+Re 

There are many other uses and 
applications to which these chara 
teristic curves may be put, but Ke es 
will give a simple and element : 
idea of the subject. 
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Crystal Detector 


€=f/, Where A 16 the s/ope of 
the characteristic 


ae =Slope = Constant =A 


This constant or slope 16 the 
resistance Of the Conductor 


figure 2a 
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July 2nd the amateurs of the eastern 
art of the country tackled the biggest 
job “ee have yet undertaken, and put it 


OF 


over. The voice broadcasting of the 
progress and result of the big boxing match 
and the preliminaries, was an undertaking 
of a character never before attempted, and 
the reception of this voice broadcasting, in 
theatres, halls, and other places where large 
audiences had paid an admission to hear it, 
gave the amateurs who volunteered a real 
job. The way the reception was handled is 
a lasting testimonial to, their intelligence 
and ability. It should be remembered that 
the whole thing was, in a-way, a gigantic 
experiment. Nothing of the kind had ever 
before been attempted and there was no 
precedent for guidance. Not even the de- 
pendable range of the transmitting station 
was known. “Another great uncertainty was 
the hazard of electrical disturbances. Fora 
week preceding July 2nd, the eastern part 
of the country had been subjected to a con- 
tinuous run of thunderstorms, with heavy 
rain and heavy lightning. On July Ist, the 
air cleared somewhat and on July 2nd, con- 
ditions were as good as could possibly be 
hoped for considering the time of year. 


Analysis of the reports from all. those 
who participated in the reception ¢f the 
voice broadcasting shows that light static 
prevailed throughout the afternoon over 
practically the entire territory covered by 
the transmission, except in the extreme 
northern sections, where the air was fairly 
clear. The only section where heavy static 
was experienced was in south New Jersey 
and Eastern Pennsylvania. Atlantic City re- 
ported a heavy downpour of rain accom- 
panied by considerable lightning which seri- 
ously affected reception. This heavy static 
belt, however, was comparatively small and 
narrow. Fair 'to good reception was reported 
from all other points, which establishes the 
fact that the thunderstorm responsible for 
the heavy static was a local one. 

The technical success of the broadcast- 
ing—for success it surely was, and a 
smashing big success at that—is a source of 
gratification to all interested in, or con- 
cerned with, the undertaking. The range 
of the transm*‘ter under daylight condi- 
tions had been estimated ito be 200 miles. 
As a matter of fact clear reception of the 
voice was reported from several points 
oyer 400 airline miles distant from the 
transmitter. 

It is true, of course, as was to be ex- 
pected, that occasional difficulty in -recep- 
tion was experienced by amateurs at scat- 
tered points, who, in some instances, were 
inclined to be skeptical of the undertaking. 
In one case, typical of a few others, an 
amateur critcised the undertaking and 
everybody concerned with it for attempting 
the impossible. This amateur did admit, 
finally, that he had heard the voice, though 
not well. From the same locality at least 
six.other amateurs have reported that the 
voice was clear, loud and distinct and that 
reception and amplification had been accom- 


plished to an entirely satisfactory degree. 

Broadcasting by voice the greatest in- 
ternational sporting event in the history 
of the world, for the benefit ef the men of 
our navy and the people of devastated 
France, was an unprecendented undertaking 
which called for the best that the American 
amateur radio operators had to give. That 
they did give that best, and that they did 
make this unprecedented scientific undertak- 
ing successful is very gratifying to all con- 
cerned. Amateur radio has earned for itself 
a new place in American history by making 
this huge undertaking a smashing, big 
success. 

V 


' One amateur located 110 miles from the 
Hoboken transmitter used a short metal 
clothesline for an antenna, hooked six pairs 
of phones to a crystal detector and enter- 
tained a bunch of friends. There’s a chap 
that ought to be able to hear signals from 
Mars. y 


It’s a safe bet that a great many amateurs 
know more about 1600 meter reception than 
they did a short time ago. 


V 


A report from Chicago stated that the 
carrier wave and C.W. signals of WJY 
were heard clearly there, but owing to 
static no amplification could be used and the 
voice could not be heard well enough 
through a detector alone to be understood. 
At that rate the voice from WJY will 
probably be heard in Honolulu next 
January. a 


Acknowledgement is made to a great 
number of amateurs who were kind enough 
to report on the audibility of the voice 
from WJY on July 2nd, and to all of them 
the National Amateur Wireless Association 
wishes to express its appreciation for their 
kind interest. All of these reports have 
been read carefully with interest and the 
information they have given is highly valu- 
able and will be useful in future broad- 
casting undertakings. 


v 


It is not as yet possible to reply definitely 
to the hundreds of letters that have been 
received requesting information as to the 
future plans for broadcasting. All that can 
be told now is that the whole matter is 
being given eareful consideration, and in 
the meantime WJY station, through the 
courtesy of the Lackawanna Railroad 
officials, is still intact. 


Vv 


A certificate of participation in the radio- 
phone broadcasting of July 2nd is ready to 
be mailed to C. Milanio, Brooklyn, N. Y., 
who failed to give his street address. 


FFECTIVE May 20 last the working 

wavelength of the Darien Canal Zone 
station of the U. S. Navy Department, was 
changed to 10,110 meters. 
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BE. E,. Bucher 


Instructing Engineer 


Prof. Charles R. Cro 


Ss 
Massachusetts Institute of Technology 


: 
Hi 
‘THE Department of Commerce has | 
celled the station licenses and second- | 
grade amateur licenses of a number of 

amateur operators who failed to appear for 
examination for first-grade amateur licenses +4 
when given an opportunity to do so by the |] 
Radio Inspectors of the several districts. | 
LP 


THE: radio station of the Seamen’s Church 

Institute, call letters KDKF located at 
25 South street, New York, now maintains 
a continuous watch for the purpose of giv- 
ing medical advice.and assistance to injured 
ior sick persons on board vessels at sea. 


CONDITIONS for amateur- radio wor 

were pretty poor during late June and 
early July, as a succession of thunderstorms 
made communication difficult or impossible — 
over practically the eastern half of the | 
country. Continuous and heavy static was ¥ 


| 
| 


reported from the middle and western parts 
iof the country. While the C.W. telegraph 
transmitters succeeded in getting through 
to a surprising degree, the heavy static 
worked havoc with the hundreds of nightly 
concerts by radiophone which have come © 
to be a more or less desirable part of the 
affairs of amateur radio, according, to the 

viewpoint of the listener. 5 


be 
Ea | 


HREE wireless fog signals are to be | 

immediately installed at the entrance to 
New York Harbor by the Lighthouse Sery- 
ice. Each of these three stations is equipped 
with an automatic radio set sending out 
signals continuously during fog or thick 
weather. These signals may be picked up 
on shipboard by means of the new radio — 
compass which indicates the directions from 
which the radio signals are sent out, and 
by taking observations on the different 
stations the captain of a vessel may deter- 
mine his exact position without being 
obliged to rely on the former unsatisfactory 
method of determining position by the 
sound of whistles and fog horns. 


These signals have been developed as the 
result of co-operative experiments by the 
Bureau of Standards and the Lighthouse 
Service, and more especially through the 
research work of the Bureau of Standards 
in improving the radio compass. 
system differs from all other systems in use ~ 
for determining radio direction in that the 
navigator himself can determine radio 
bearings without having to depend upon 
radio operators. Another advantage i 


= ty abril 


keepers without any skilled personnel and 
that any number of vessels at sea ie ad 
with radio compasses can obtain their po- 
sition at the same time without interference. 


These signals have been installed on Am-— 
brose Channel and Fire Island lightships 
and at Sea Girt Lighthouse -and--will-op- 
erate on a wave length of 1,000 meters, the 
international standard for such signals. 
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Ask your radio dealer to 
show you ABC conden- 
4) sers. If he should hap- 
pen to be without them, 
send 10 cents and his 
name and address for the 
new ABC 16-page, %-color 
catalegue, “Professional 
Radio Equipment at 
Amateur . Prices.’ Re- 
quest catalogue ows 


These 


a Wir 


Hl 


Uh 


EXPERIMENTERS’ 


yee this photograph carefully. 
features that distinguish ABC condensers from any 
other make on the market: ret, Sturdy plates,—.oo2 inch 
thick, that will not jar out of position: 


WORLD 


Pick out the nine 


2nd, Individual, 6th, 


for delicate friction adjustment: 8th, Easily 
mounted,—all studs exactly spaced: 9th, Mini- 
mum losses,—1%4” between opposite ae 


Y= ABC condensers are far lower in frice 

than any other condenser of similar ail 
ity. The automatic production that makes 
every ABC condenser alike, and every part 
interchangeable,—at the same time cuts manu- 
facturing cost to a minimum. Materials are 
the finest obtainable, Workmanship is unex- 
celled. Automatic preduction gives you 
most value per dollar. 

@MPARISONS are difficult, because there 

never was a ccndenser so accurately made 
before. _But compare these prices with the 
best condenser you ever used: 


List No, Plates Capacity Price 
650-43 43 0011 Mfd. $5.00 
650-21 21 .00055 Mfd, SAID 
650-11 11 00028 Mfd. 23.00 
650-3 3 .0001 Mfd. pocases 


The last type is an excellent vernier condenser 

or variable grid condenser. 

TT Base prices are less knob and dial. For 
ABC brass dial and fibre knob, add 75 

cents. For Chelsea composition knob and dial, 

ae one dollar. ABC Dials separately, one 

ollar. . 


eless Equipment Co. Inc. 
Newark, NewJersey | : 
ee! ee fi ii 


Stop «cts on all moving plates: 
brass, not steel, turned from solid brass rod: 5th, Shaft 
turns in solid brass bushing, which extends thru head: 
Exclusive impregnated fibre head, a perfect insu- 
not cast spacers, wide to prevent short circuiting: 3rd, later: 7th. Set screw (underneath) and locking lever 


Just mail this coupon 
today to the Wireless Equipment Com- 
Inc., Newark, N. J., for your 


pany, 
copy of the new ABC catalog, CW8 


If there is no dealer in 
your vicinity, we will 
gladly fill your order by 
mail. Remember, no 
matter where you buy 
eny ABC instrument, you 
are fully protected by the 
ABC unequalled guaran- 
tee, “Your Money's 
Worth or Your Money 
Back.” 


Illustratien shows 43 
plate condenser, % actual 
size. 


Improvements cost youno more! 


4th, One-piece shaft of 


( 


and one dime 


37 


FPIEPFEPLUCT ECU LY 


Dp 


S 


|) 


THE WIRELESS AGE 


AUGUST, I921 


‘Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 
SERVICE FILLS ORDERS 
ON EVERY CONTINENT! 


WHY NOT LET US SERVE YOU? 


AMPLIFYING TRANSFORMERS. 


No. UV-712 Radio Corporation, new 
type just out. (For radiotrons) 
No, 226-W Federal .....ccsesccascee 7.50 
No. 231-A General Radio. new type . 5.00 


MODULATION TRANSFORMEBS. 


No. A-3 Acme, unmounted ........ 4.50 
No. A-3 ma semi-mounted ....... 5.00 
No. A-3 “ fully mounted ....... 7.00 
©. 231-M Gen. Radio new type, just 
out! (for radiotrons).........++.. 5.00 
AUDION CONTROL PANELS. 
No. RORH Grebe, in cabinet with 
tickler connections ..........ce+.. A 
No. 330 Remler, with “A” Battery po- 
TONCIOMOtEL DT) . 011< che wiclere cienaieioielorsiorele 8.00 
No. P-1 Paragon, moulded type, very 
small and compact ......ceeeeoee 6.00 
“B” BATTERIES. 
No. 7623 Standard, small 22.5 volts .. 1.50 
N. 7625 Ss large 22.5 volts .. 2.65 
No. 7650 oe variable 22.5 volts 3.50 


No. 766 Hiveready, large 22.5 volts .. 3.50 
No. 766-A Eveready, large, variable . 3.00 
No. 763 Hveready, small, 22.5 volts . 2.25 


No. P-1 “‘Sorsinc,” new_ type, just 
out! 22.5 volts, extra long life. .. 4.00 


AMPLIFIERS. 
No. RORK Grebe two-step with AE 
matic filament control ........ stig 


No. RORD Grebe Det: and two ste 
with automatic filament control 


No. P-1 Amrad Type A, two step 


No. DA ee! det. and two 
step, Just yout! \qicekicee se aiatetatene: hee 65.00 


CONDENSERS. (Fixed mica type) 
No. ROCC Grebe .0002 Mf. ....... 


? 75.00 
- 39.50 


No. ROCD ity 0005 Mf. eee. 1.20 
No. ROCH “ OOT ME ioe we 1.60 
No. ROCF “ O05" Mii ayacereietsne 3.80 
No. ROCA “ 0002 Mf. and .5 
Me. leaks Wiese aie: slate oie horas sieteres (hea 
No. ROCB “ 0002 Me. an 3 
Me IEA Tec ciel. ciel cakes’ Nelorcttcneten cote e 1.20 


GRID LEAKS. 


No. gid Radio corporation, F 
1.5, 3 and 5 megohms ouipite: : 


Gra” leaks ONLY, oe tent tans 75 
Bases only diac): set haccsiericne oo 50 
No. 21 Chelsea, variable .5 to 5 MSE 
OWING. %c. s gletetere sive cae te alesis 
MAGNAVOXES. 
Type R-8 Magnavox loud speaker, lat- 
est model, just out! ............. 5.00 
Me coevon et Baniocnons hand transmit- 
OT cies aieieels is ejo tienes Se tote aoe 
Magnavox “Radiophone transmitter 
CONGSALIN Ao eiclclaic cia cele s sels teereee 7 58 


. -$7.00 


REGENERATIVE RECEIVERS. 


No. CR-2 Grebe 175-680 meters ....51.00 
No. CR-3 Grebe 175-680 ‘“Relay- 
special’; splendid set ..........-. 65.00 
No. CR-3A Grebe 175-375 meters, with 
tube control, complete set ........ 45.50 
No. CR-5 Grebe 175-3000 meters, 


“Super-special” with tube conrreys 
complete set. Ideal for jewelers.. 
No. CR-6 Grebe 175-680 meters, re- 
ceiver, det. and two step amplifier 
self contained, complete set ..... 200.00 
No. CR-7 Grebe 500-20000 meters 
“Long-wave special’ with tube con- 


trol, complete set. Ideal for arcs 210.00 
No. RA Westinghouse, eae 700 me- 
ters; new type, just out! ....... - 65.00 
PLUGS. 
No. 50 Pacent universal type ..... . 2.00 
No. 1428-W Federal, brass ........ 2.00 
No. 1428-W ‘e silver-plated 2.50 


JACKS. 


No. 1421-W Federal open circuit.... .70 
No. 1422-wW “$ closed circuit .. .85 


No. 14238-W “ two circuit .... 1.00 
No. 1435-W * automatic fila- 
ment” control’) ty pew. caleuie « + sees - 1.20 
No. 1438-W Federal Auto. filament 
TY DOO. scenic sie ene Ufokets ahel ene cuelokelotenarsianels 1.50 
MICROPHONES. 
No. 260-W Federal hand type ...... 7.00 
No. HM-100 DeForest hand-type ... 6.00 
No. 5176-A Conn, with short anjust- 
able arm, ideal for panels ...... 4.25 
RHEOSTATS. 


No. 214 General Radio 2.5 Am ore 
type just right for one JME 20 
watt radiotron tube ...... - 2.50 


No. 182 National Controller. type, 6.4 
amperes, Aust right for 2 UV-2 
5-watt radiotrons ....... cocceses BOO 


No. P-1 Paragon, very compact .... 


SOCKETS. 
No. MW-1 Radio Corporation type . 
No. 156 Gen. Radio 
No. 550 Murdock 
No. S-2 Radio Service double ...... 2.50 
No. S-3 Radio Serviee triple ........ 3.50 


No. UV-203-A Radio Corporation t 
for the UV-203 50-watt tube. wee 


RECTIFYING DEVICES. 

No. P-1 DeForest rectifying tubes for 

radio-phone work ................ 7.00 
No. FF France 

2MPS.) ici ie slates aces ie. oa eee 15.00 
No. P-1 Tungar 2 amp. size complete 18.00 
No. P-2 st 5 8 os 28.00 
No. UV-216 Radio Corp.“‘Kenotron” 7.50 


eecrecceces 


“PITTSCO” 
SERVICE REACHES ALL 
OVER THE WORLD! 


WHY NOT LET IT REACH YOU? 


TELEPHONES. 
Type C Baldwins, Navy type ...... 16.50 
Type BH Baldwins, ultra-sensitive ...20.00 
ll, r-sensi- 
i’ obra oy 
Brandes “Superiors” ............ é 8.00 
w *“Trans-atlantics: #.ciisiseeias 12.00 
te “N&@VY-tY DE” | scaisic »clelelsieisnetets 14.00 
of New headband only ...... -. 1.530 
us New double cord ......... 75 
Browns 4000 ohms English type..... 20.00 
be 8000 ohms English type ....22.00 


VACUUM TUBES (Radiotrons) 
No. UV-200 Radiotron detector ..... 


No. UV-201 s amplifier 6.50 
No. UV-202 “ 5 Watt trans- 
MiAGtEL pis Av uiWescelsletetele sre aieus Sees . 8.00 
No. UV-203 Radiotron 50 Watt trans- 
Leb UaK:) Sea iG IA AISIGIG Jo's Sa anc A 
No. UV-204 MRadiotron 250 Watt 
transmitter’ cc..6)5 ./cverelelece scesontclanenerne 1108.00 


Note: All radiotrons sent postage = 


insurance prepaid to any part 0 
A. Radiotrons always in stock. 


STORAGE BATTERIES. 
No. BX-3 Harvard 6 volts 40 ampere- 


hours, COMPILCES: si ciel sicis a. cceel aleranerele 16.50 
No. BX-5 Harvard 6 volts 60 Amp- 

HOUTS (ss « levies es eee 18.50 
No. BX-7 Harvard 6 volts 80 Amp- 

TOULS! i525 ae cake oh Gis -shotel ol enone tone 24.50 

VARIOMETERS. 

No. 200 Tuska, moulded type ...... 6.25 
No. ppeegor -A Tuska, moulded type with Re 
No. 345-G Murdock grid type ...... 7.50 
No. 3845-P Murdock plate type ..... 7.50 
No. 346 Murdock Vario-coupler .... 8.50 


No. ZRV ie ee Variometer 
with dial og 


No. ZRV-A ‘Clappe Eastham Vario- 
meter: Only <.)0 ite dee eee 


No. P-1 Turney’s spider web induct- 
tance; ideal on radio-phones ..... ‘ 


eeereceesc eee eee eae 


POTENTIOMETERS. 


No. Shee General Radio “A” Battery 
aes Pe 400 ohms, ideal with radio- 
PONG Piette ssc unsiteledeecheteetes Cee 


No. 93 Remler ‘A’? Battery type 


No. F-743 A ge ee “B” Bat- 
tery type, 5000 ohms, fully mounted 
For panel mounting 


RESISTANCES, (Phone work) 


No. 1 Ward Leonard 5000 ohms 
No. Y, sé oe 


10000 ohms .. 


“Let ‘PITTSCO’ products, super-service and delivery solve your Radio problems” 


SEND US YOUR ORDERS TODAY! 


Send ten cents in stamps for Catalog No. 22. Over 100 pages, over 150 illustr 


F. D. Pitts Co., Inc. 


Boston, Mass., U. S. A. 


12 Park Square 


Dept. B 


When writing to advertisers please mention THE WIRELESS AGH 


ations, over 600 items. 


2.25 
3.50 


AUGUST, 1921 


TN compiling a code dictionary for use in 
~ radio telegraphy an English concern in- 
luded about 3,000 technical words used in 
mection with wireless telegraphy and 
elephony. 


HE Wallingford, Conn., Radio club was 
formally organized on June 1, 
eeting held at the home of E. Faucault, 
North Orchard street. William E. Kane 
lwas elected president and Raymond W. 
Bartek, secretary. 


ION of all amateur radio 
*~* associations in the Pacific Northwest 
was proposed at the banquet of the North- 
Western Radio Association of Portland held 
‘June 26 in the quarters of the East Side 
Business Men’s Club, Portland, Ore. The 
(purpose was to make amateur radio activi- 
ies in this section of sufficient strength to 
‘combat legislatively the encroachments upon 
the amateur field and influences restricting 
the amateur. 

About 125 radio amateurs from Portland, 
‘Seattle, Tacoma and other cities were pres- 
lent at the banquet. The chief speakers 
were Dr. A. H. Labby, president of the 
Portland body; Alvan Stenso, president of 
‘the Tacoma amateurs, and J. Grant Hinkle, 
‘secretary of state of the state of Washing- 
ton. Mr. Hinkle outlined action to obtain 
‘recognition by law-making bodies. 

! The Tacoma delegation of 17 members 
had with it three women operators—Miss 
‘Margaret Klieber, Miss Winifred Dow and 
‘Miss June Harkness. All of them have 
operating sets of their own and conduct ex- 
‘perimental work: for pleasure. 

' Two other visitors who received special 
attention were Sergeant Paul Andert, 91st 
‘Aero Squadron, and Sergeant Neville 
Benoit, 57th Coast Artillery Corps, both sta- 
tioned at Camp Lewis with the corps of 
flyers doing forest patrol. 

| Also present was Henry N. Esterly, 11 
years old, of Hillsdale, supposed to be the 
youngest radio operator west of the Rockies, 
if not in the whole country. 


ee regular meeting of the ORV Radio 

Association of Uniontown, Pa., was held 
at the Municipal building Uniontown, re- 
tently. Several short addresses were made 
by members. Following the business meet- 
ing refreshments were served. A large 
mumber of amateurs of the vicinity at- 
tended. 


R ENVILLE H. McMANN of New York 

City, who is a member of the Executive 
Radio Council of the Second District and 
Secretary of the Radio Club of America, 
has been appointed Manager of the Radio 
Department, Federal Telephone and Tele- 
graph Company of Buffalo. 


A WIRELESS message addressed to all 

amateur stations in the second corps 
area, asking for the co-operation of oper- 
ators in securing candidates for the “Red” 
Citizens Military Training Camp, which 
will be held at Plattsburgh for one month 
beginning August 7, was sent out recently 
by the Government radio station at Fort 
Wood, New York Harbor. 

The message had a two-fold purpose, the 
first being a test as to whether or not all 
of the stations, or a majority of them, can 
take a Government message and act upon 
it, and the second being that of securing 
candidates for the camp among the wire- 
less operators and their friends, all of whom 
would probably try to qualify as wireless 
operators or officers of the signal corps if 
the country were to become involved in an- 
other war. 

All amateurs were requested to. report 


back whether or not they succeeded in get- 
ting the whole message “clear.” Reports 
were made by letter or radio to Major 
Harvey H. Fletcher, recruiting adjutant, 
Second Corps Headquarters, Governor’s 
Island. The area covered by the message 
comprised the States of New York, New 
Jersey and Delaware. 


HE first National Convention of ‘the 

American Radio Relay League will be 
held at Chicago, August 30 to. September 
3, inclusive. An exhibit of apparatus by 
manufacturers and dealers has been ar- 
ranged in conection with the convention, 
and the Broadway Armory will be used for 
this purpose. A programme of interesting 
events has been arranged for the five days 
of the convention, and a banquet will be 
held on the night of September 3rd, the 
final day of the convention. The affair is 
under the administration of the Chicago 
Executive Radio Council. 


I NOTICED your article in July WireELess 

AGE regarding the City ‘Council action in 
Salem and must disagree with you that the 
ordinance as passed states that the city 
electrician will grant a permit when equip- 
ment is installed to conform with National 
Electric Code. If the ordinance read this 
way we would offer no protest. Further, I 
do not claim that it is almost impossible to 
operate transmitting appdratus in Salem 
under these conditions, but that it places 
the granting of permits in the hands of the 
city electrician without specifying what 
regulations must be lived up to, and there- 
fore giving him the privilege of rejecting 
applications if he has a personal feeling 
against any amateur. 

You state that it is understood that the 
action of the City Council was based upon 
complaints of disturbances on the regular 
house lighting lines. We have been unable 
to find a single instance of such a complaint, 
and the city electrician has stated to a local 
electrical contractor that he did not urge 
the passage of this ordinance, does not 
know anything about wireless, and does not 
want to. You can therefore see why we 
object to the ordinance as adopted.—F. 
Clifford Estey. 


THE Scott High Radio Club, Toledo. 

Ohio was organized seven years ago by a 
small group of local radio enthusiasts. Dur- 
ing the early struggle of the club various 
members went before the Board of Educa- 
tion of this City and secured money to buya 
radio outfit. This served to equip the station 
witha good receiving set. The transmitter 
consists of a one-half kilowatt “Hy-tone” 
set. A two and one-half kilowatt non-syn- 
chronous set has also been secured. The sta- 
tion setis not now being worked, however. 
Meetings are held every other week in the 
radio laboratory of Scott High School. A 
program is always presented by members of 
the club or some ovtside expert, after which 
discussions take place on subjects that are 
interesting to the members. At a recent 
date we had a discussion on Einstien which 
lasted for three hours and the club has not 
come to a conclusion yet. 

Several innovations have been tried this 
year which have turned out particularly 
successful. The club has made several 
inspection trips to various plants about 
town such as power houses, telephone ex- 
changes, electric manufacturing companies, 
etc. These trips have been a boon to the 
club and have always been well attended. 
We recently staged an open meeting to 
which the public was invited, that resulted 
in an autdience of about three hundred. 
These were assembled in the Scott High 
Auditorium, where we performed various 
experiments for them. The head-liner was 
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C. W. for Citizen Radio 


HE HXPERIMENTER of today 

realizes that the only success- 
ful way to combat static is 
through the use of C. W. We 
carry a full line of everything 
needed and solicit your business 
on a basis of service and saving. 
Members of this association par- 
ticipate in our profits. Order 
either direct from this ad or send 
stamps for particulars. 


Power Tubes 


Acme C.W. Power Transformers 
200 Watt Mounted 
200 Watt Unmounted 
50 Watt Mounted 


Acme 0. W. Plate Power Transformers 
500 Watt Mounted 


Acme Filament Heating Transformers 


8 & 10 Volt 75 Watt Mounted 

8 & 10 Volt 75 Watt Unmounted 
10 & 12 Volt 150 Watt Mounted 

10 &12 Volt 150 Watt Unmounted.. 


Acme Choke Coils 
14% Henry 500 M.A. Single Coil .... 
144 Henry 500 M.A. Double Coil ... 
1% Henry 150 M.A. Single Coil .... 
14% Henry 150 M.A. Double Coil 


Acme Modulation Transformers 


Type A. 3 Mounted $7.00 
Type A. 3 Assembled with sii eomrbes 5.00 
Type A. 3 Core & Coil Assembled.. 4.50 


MUTUAL PURCHASERS ASS’N 
2-4 Stone Street, New York City 


| H. P., 110 volts, 
A. €., 60 cycle, 

4 single phase, 
1750 R..P. M. 


LARGE QUANTITIES NEW WASHING MACHINE MOTORS 
These are of standard manufacture and carry wee full factory guarant. 
Shipped in original boxes. Complete as cut. Suitable for operating Coffe: 
Grinders, Cream Separstors, Bottle Washers. Air Compressors, 
Small Lathes, Etc. 
Mail $5.00 cash or Moneyorder 

We will send C.0.D. sub- | Mi 
ject to full examination. 
Money Back Guarantee. 


13.00 


IANUFACTURER'S DISTRIBUTER 


CHAS. H JOHNSTON = Box 8 W, E,, Pittsburgh, Pa, 


. RETURN COUPON 
American Radio Relay League, 
Hartford, Conn. 


Enclosed find $1; please enter my trial subscrip- 
tion to QST for 7 months. 


Name 


Address 
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Standby Set 


This complete Amrad Short Wave 
Receiving Set consists of :— 


Amrad V.T. Detector - $12.00 
Amrad Grid Variometer 11.00 
Amrad Coupler - - 138.50 
Amrad Plate Variometer 11.00 
Complete $47.50 


Designed by experienced radio en- 
gineers it is only to be expected 
that these Amrad units work to- 
gether with highest efficiency. 


The Amrad STANDBY is only one 
of many receiving combinations 
made possible by the practical and 
economic Amrad Unit System. 
Send for free Bulletin V containing 
29 illustrations. 
Note substantial reductions in Am- 
rad prices. Complete price list senit 


with Bulletin V free, or with cata- 
logue 10c. in stamps. 


AMERICAN [RADIO AND [RESEARCH ORPORATIQN 


201 College Av., Meaford Hillside, Mass. 
19 Park Row, New York 
608 South Dearborn St., Chicago 


SPECIAL cca 4t2e70 

Murdock Phones, 2000° ohms, a 

with fixed condense”,...... 4.95 
Please enclose sufficient postage 


DREYFUSS SALES CORP. 
179 GREENWICH STREET, N. Y. C. 


IRELESS CATALOG 
JUST OUT os, Ssinzs new 


loose-leaf wireless catalog, 
places you on mailing list to receive 
regular bulletins, keeping you posted 
latest developments in wireless 
telegraph and telephone. Illustrations 
and prices on latest MAGECO ‘appa- 
ratus. Write today. 


The MARSHALL-GERKEN CO. 


168 RADIO BUILDING 


TOLEDO, OHIO U.S. A. 


on 
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an exhibition in radio telephony. A two- 
bulb transmitter about two miles and a 
half away and a two-step amplifier to- 
gether with a large magnavox for receiving 
at the school was used. The music and 
speech was heard clearly all over the 
auditorium. The history of electricity was 
illustrated by means of experiments and 
the use of a Tesla coil. 

At the recent annual election, William P. 
Van Behren was re-elected president for 
his third term. The rest of the officers are 
as follows; Robert Tiedeman, vice-presi- 
dent; H. Matzinger, censor; H. I. Wister- 
man, secretary; Harold Polson, treasurer; 
Sherman Reward Hawley, sergeant-at- 
arms. These officers are workers and the 
club expects to do big things during the 
next season. 


Amateur radio station 5AE owned and oper- 

ated by Louis Peine, Houston, Texas. The 

large porcelain. base d. p. d. t. switch on the 

front of the table is used to change the detector 

and two stage amplifier over from either the 

long or short wave set. This is the only 
change necessary. 


"THE auditorium of the Y. M. C. A. in 
Buffalo was the scene of an interesting 
demonstration recently of wireless tele- 
phony for the purpose of interesting young 
people in this novel form of communication. 
The necessary instruments were set up on 
the stage of the auditorium and a temporary 
aerial was run from the roof. A number 
of musical selections were received, played 
by a Victrola in the home of Professor 
Charles Klinck, of one of the local high 
schools. His home is about two miles from 
the auditorium of the Y. M. C. A. After 
the musical program, Professor Klinck 
spoke briefly on several subjects, thus 
demonstrating the clarity of transmission 
of the human voice over the radiophone. 


THE Springfield Radio Association, of 

Springfield, Mass., announces that on 
July 1st, and thereafter, the station’s call 
letters will be changed to IBWY. 


HE practice of exchanging weather re- 

ports by wireless among vessels at sea 
is constantly increasing, says the Weather 
Bureau of the United States Department of 
Agriculture. A weather report was recently 
received from the captain of the British 
tank S. S. Tascalusa, covering the entire 
voyage of that vessel from Hongkong to 
San Francisco. Embodied in the report were 
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weather reports received by wireless from 
other vessels along the route. 4 

The practice of interchanging weather re- 
ports by wireless between ships at sea is 
perhaps more general at present in the 
North Atlantic than in the North Pacific 
Ocean. To meet the needs arising from the 
growth of this practice the Weather Bureau 
recently published a basemap embracing 


the western part of the North Atlantic — 


Ocean, the Gulf of Mexico and Caribbean 
Sea designed for use in preparing weather 
maps on shipboard from observations re- 


ceived by wireless. 
A MEETING of about 330 radio en- 
thusiasts was held at the Parkesburg. 
Pa., Iron Company’s Basket Ball Hall re- 
cently. An organization was formed and 
called the Chester County Radio Associ- 
ation. Mr. Horace A. Beale, Jr., the Presi- 
dent of the Parkesburg Iron Company, and 
probably the most prominent man in Chester 
County, was elected president of the Radio 
Association. Mr. Beale then introduced 
Mr. H. G. Gawler of the Radio Corporation 
of America, who gave an illustrated talk on 
the use of vacuum tubes in radio operation 
and also on the methods of organizing an 
association. Mr. Gawler was followed by 
Prof. Lloyd M. Knoll of the Central High 
School, Philadelphia, whose talk was im- 
mensely popular. He spoke of the pleasure 
that could be derived from the study of 
radio telephony and telegraphy. 

A practical demonstration of radio com- 
munication was then given by Mr. Thomas 
Appleby of Philadelphia, who picked up 
the time from Arlington and a concert as 
given at Mr. Beale’s garage about a mile 
distant. In his demonstration Mr. Appleby 
used a Pathé amplifier for the first time in 
this section of the state. 

Mr. Beale has one of the best equipped 
stations in the State. It is located in a 
building on his grounds especially made 
for the purpose. The call is 3ZO and every 
evening a concert is sent out from 8 to 8.30 
o’clock. An operator is on duty up to 
11 P. M. every night. Steel poles 200 feet 
high set in concrete, support the antenna, 
while zinc plates have been set in the 
ground between. 


RADIO Station 9XM, the station of the De- 
partment of Physics, University of Wis- 
consin is another C. W. transmitting station 
which has done some remarkable distance 
work during the past year. ; 
The transmitter is in daily use for broad- 
casting the weather forecast by radiophone 
on 800 meters wave length. With an an- 


clearly understood every noon by several 
stations more than 200 miles 
equipped only with single vacuum ‘tube re- 
ceivers. At night a wave length of 370 
meters is generally employed. With a radi- 
ation of 2.2 amperes, speech and music have — 
been reported from Massachusetts, New 
Jersey, Texas, and numerous other states. 
Modulated C. W. telegraph 
course carry still better; but the greatest 
range can be obtained with straight con- 
tinuous wave signals, using all tubes in 
parallel as oscillators. 

This fundamental circuit employed, as 
shown on the accompanying sheet, is similar 
to the one used by the British Marconi 


> 


Company in their airplane transmitters, and _ 


away, — 


4 


tenna radiation of 1.8 amperes, speech is L 


signals, of — 


somewhat resembles the one used in the — 


aircraft transmitters during the war. Its 
chief advantages are simplicity and ease 
of operation. A condenser keeps the high — 


% 


voltage direct current from the antenna a 
and the main circuit, thus affording safety . 
to the operator when making adjustments, — 


and minimizing the danger of short cir- 
cuits. The Heising system of variable vol- 


c 
> 


1 
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Take a Lesson from Jack Dempsey 


What applies to boxing is equally true of any career. 


By concentration he has won his way to the top. 
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During the time the champion was training at Atlantic City for his battle with Carpentier, Jack Dempsey 
spent many of his spare hours at a nearby radio station. He knew that he was to be the central figure in an 
event of international importance, but he had started on radio and he found time for serious study of the 
principles of the science of radio communication. 


The world’s champion recognizes the broad field of radio. His early interest was gained particularly 
through descriptions of the big trans-oceanic stations, especially the New York Radio Central Station, on Long 
Island, known as “The Promised Land.’’ Dempsey has grasped opportunities—hence his success. And nobody 
knows better than he the great opportunity radio offers in the way of a successful future career. 


This new home course of radio training, which 


HAAN 


ll 


| 
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“The Promised Land” is the name professional operators 


have given to the New York Radio Central Station, on Long 
Island. When completed, this station will be the largest and 
most powerful radio station in the world. 


It will be equipped to work simultaneously with five other 
nations in widely separated and distant parts of the world, 
and will be epoch-making in the field of international 
communication. 


Enrollments are coming in by every mail. Why aren’t you 
one of the wideawake wireless men who have seen the new 
and greater opportunity opened to them by the Home Study 
Course, which is specially designed to land them one of the 
enviable jobs at the world’s greatest radio station? NOW— 
not some later day—is the time to act! 


A position at this station is the height of every operator’s 
ambition, for it means unlimited opportunity to succeed 
and progress to higher, more responsible and better pay- 
ing positions in the radio industry. So far as opportunity 
goes the successful future of these men is assured. 


How about you? 


has been developed for the benefit of those who 
cannot attend the Institute personally, is the same 
course used at the Institute. It includes every- 
thing from basic principles of electricity and 
Magnetism, to actual operation of commercial 
radio equipment. It also includes the same text- 
books used in the Institute classes, as well as a 
buzzer set of greatly improved design, with a vari- 
able automatic transmitter, for code practice. 


The graduates of the Radio Institute of America 
enjoy a great and exclusive advantage in the close 
connection existing between the institute and the 
Radio Corporation of America, the world’s largest 
radio manufacturing and commercial redio com- 
pany. 

Prominent executives in the radio field are former 
students of the Institute. The Radio Corporation 
employs thousands of men, in its executive 
departments, on ships and at shore stations and 
in factories and laboratories. A large percentage 
of these men are graduates of the Institute. 


The Radio Institute of America has been an established and successful institution for over fifteen years. 


The year round average attendance in its classrooms is now 298 students per month. 


It has trained over 6,000 


men, 95% of whom have successfully engaged in this new branch of science and industry. 


You, too, can be successful in this new field if you properly train yourself by means of the Home Study Course 
of the Institute. Radio offers an unlimited opportunity for future advancement—why not take advantage of it. Write 


for our booklet and further details—Now. 


HOME STUDY DIVISION 


Radio Institute of America 


(formerly Marconi Institute) 


326 Broadway, New York 
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NEW “CHI-RAD” APPARATUS 


Build your own Regenera- 


EN 


Donde ede tee ss 


tive Set 
ecurately 


place. 


|bled in 


508 So. 


its branches, beg: 


Stee eR VLE S gn! 
Complete as shown $10.00 (Add postag 


12c—$1.25 dozen 


fork th h summer static with a C. W. Transmitter. 
oe Send 15¢ for Blue Print of 4 (C. W. circuits, Chicago Amateurs :—Come and see 


ing. 
our diaplay of the latest apparatus. 


e on 4 Ibs.) 


UNIVERSAL SPECIAL 
POINTER GRID 
for Condensers, condenser for Rad- 
A Couplers, Vario- iotron UV-200. 
meters, etc. Price Made of Mica and 
complete with bush- copper foil. 35c ea. 
TAL eave leastei /oits Siem | LOR eretnac $1.00 


Dealers—Write for attractive discounts. 


with these high 


grade variometer parts, Ac- 
turned h 


hard wood 


forms with all windings in 
Bearings and shaft 
\jholes perfectly centered— 
F;|complete set can be assem- 


30 minutes. Im- 


mediate delivery -— order 
your set today! 


on 


Hard Rubber posts 


We supply all parts for build- 


CHICAGO RADIO APPARATUS CO., Inc. 


Dearborn St. (Room 210) 


caeerualle 
Dial 
Indicator. 


Diameter 4 inches. 
Finish, lacquered 
silver plate. En- 
gravings, black 
enamel, 144” shaft 
hole with set 
screw. 


THH ONLY DIAL 
WHICH MAY BE 
sO YS pela OC! AN OE OG 
CALIBRATED ! 


Somerville Radio Lab. 


Somerville 
Knob 


Indicator 


Same as on the 
dial. 4.” hole. 90¢ 
with set screw. 8dc 
without set screw. 
Knob diameter 
1%”. Flange di- 
ameter, 24%,”. Made 
of Bakelite. Will 
not warp or melt. 
Ideal for rheostats, 
as well as tickler 
and coupling 
rotors. 


Phone Harrison 1716 Chicago, Jl. 


Somerville 


2000 V. Tested 
C.W. Condenser 


Simplified construc- 
tion. New dielec- 
tric. Copper lugs 
for connections. 
TS cents. 
(.001 and 
MED.) 


.002 


Catalogue anda 
treatise on C ; 
and Phone trans- 


mitters, 20 cents. 


102 HEATH STREET 
Winter Hill, 45, Mass. 


WIRELESS TELEGRAPHY 


CHAMBERS INSTITUTE. A High-grade School where Radiotelegraphy is taught in all 


inning with the Cede, amd going straight through. Theory taught by 


Leetures, blackboard, and practical demenstrations of Apparatus, both during the course 


ef eenstruction and when completed. A large Wireless Station, (3X:C) with Moter-generater 
Set eemplete. 


We spare no pains to make Our Students first-grade Commercial Operators, and give special 
attemtion to backward students. Location very central. Convenient to both railroads, and 


aH trelley Hnes. 


We also carry a full line of all standard makes of Wireless Apparatus. 


Cal, ’phone or write fer particulars. 


CHAMBERS INSTITUTE 


2046 Arch Street - - 


of WIRELESS T 


Parts a specialty. 


ELEGRAPHY 


Philadelphia, Pa. 


GENUINE TWO FILAMENT AUDIOTRONS 
$6.00 


We have been able to obtain a last and final supply of Genuine Two 


Filament Auditrons that we are offering for $6.00. 
QUALITY PLUS SERVICE GIVES SATISFACTION —Try Us 


and See. 


WHITALL ELECTRIC COMPANY 


WESTERLY, R. I. 


tage plate modulation is used requiring” 
separate modulator tubes; these, in turn, 
are controlled through a single modulation — 


amplifier bulb. to furnish the proper nega- 
tive grid potentials, batteries are preferred’ 
over leak resistances, because of ease of 
regulation. A filter circuit renders the 


radiated wave entirely free from com- 


mutator hum. 
A diagram of the set of 9XM station is 
as follows: 


WV 
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Filter condensers, 2 in series, 1 mfd each. 
Filter choke coils, iron core, about 1 henry 
each. Audio frequency choke coil, iron core, 
about 1% henries. Grid condenser, and 
plate condenser, each about .0025 mfd. 
Tuning inductance, 75 turns, No. 8 wire, 
6%4-in. diameter. Grid coil, total 200 turns, 
variable by steps, 514-in. diam. Wave length 
range, 350 to 2000 meters, approximately. 

For damped wave telegraphy, the con- 


tinuous wave is modulated by means of an 


elementary 500-cycle alternator, replacing 
thé microphone and battery; signals are 
formed by interrupting either the modula- 
tion or the carrier wave. For continuous 


wave telegraphy, all power tubes may be 
used as oscillators; grid choke control is~ 


employed to interrupt the oscillations. 
The power tubes employed are high 
vacuum pliotrons, constructed at the uni- 
versity under the direction of Dr. E. M. 
Terry. Great care is necessary in their 
manufacture, in order to obtain satisfactory 
results. The filament consumption per tube 
is about 12 watts, and its plate input about 


53 watts at 1500 volts. The total input of — 


the set is 300 watts. Two tubes as oscil- 
lators and three as modulators, are em- 
ployed. The antenna current, phone with 
voice modulation, is 23 amperes, when 


transmitting continwous waves, 3:5 am- 


peres. 


NEW amateur radio station has been 
constructed on what is known as “Ra- 
dio Hill,” at Los Angeles, Calif., and will 
become practically a school of radiography, 
with an equipment of two aerial towers, 
each 100 feet high and 250 feet apart. In 
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iis 


addition, there will be a building housing 
two receivers and two transmission instru- 


ments, a power plant and facilities for 
operators and other station attendants 
upon the hill. The Department of Com- 
merce already has granted the station, 
or club, a special license for a 375 meter 
wave-length, sufficient to enable the station 
to communicate ever long distances. __ 

The club, now with an active membership 
list of approximately 200, has just elected 
officers for manning the station. 


chosen are Lex B. Benjamin, H. Blaiser. 


V. M. Blitz, H. A. Duvall, R. P. McKinzie. 


The club extends to all persons interested 
When writing to advertisers please mention THE WIRELESS AGE : 
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No. 766 Eveready Wireless Station Battery 
Standardized for use in U. S. Navy 


What makes the Eveready Wireless B Battery 
absolutely noiseless in operation? 


Efficient depolarization; substantial con- 
| nections; freedom from corrosive punc- 
tures and leaks. ‘These are the features 
that give Eveready that absolute silence— 
that make Eveready the first choice for 
every receiving set. 


Hitch an Eveready to your set—enjoy 
| the marked increase in the effectiveness of 
| your equipment. Radio equipment deal- 
ers everywhere—or write us. 


AMERICAN EVEREADY WORKS 


of National Carbon Company, Inc. 
227 Thompson Avenue, Long Island City, New York 
Chicago Atlanta San Francisco 


| No. 763 Eveready Air- 
I plane Wireless Battery. 
Standardized for use in 


pea eee DEP A FLASHLIGHTS AND BATTERIES 


q A-23-TE 


Every wireless operator has use for an Eveready Flashlight 
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899 BOYLSTON ST. 
BOSTON, MASS. 


WIRELESS 


Learn Wireless at the Oldest, Largest and Best 

Equipped radio school in New England. 

Successful graduates of the EASTERN RADIO 

INSTITUTE are found in responsible radio po- 

sitions all over the world! Why not be one? 

Our illustrated prospectus is free. Send for one. 
F..D. PITTS, Director. 


ESCO 


GENERATORS-MOTOR-GENERATORS-DYNAMOTORS 


350 to 2000 Volts for Plate 
Capacity 
20 to 2000 Watts 
Liberal Ratings 
Write for Bulletin No. 231 
which lists 200 combinations 


Motors and Generators Developed and Built for 
Special Purposes 


PIONEERS IN THE MANUFAC. 
TURE OF HIGH VOLTAGE 
DIRECT CURRENT RADIO GEN: 
ERATORS. 


ELECTRIC SPECIALTY CO. 


Stamford, Conn., U.S.A. 


Cor. South Street and N. Y. N. H. and H.R. R 


4 to 32 Volts for Filament f° 


Bunnell Instruments Alwa 


Our Jove Detectors Simplest and Best 

{ Beware of Infringing Imitations : 
Sample mailed for $2.00 Tested and Guaranteed Galena 25 cents 
_ Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 


Distributors of Standard Electric Novelty Company Type B “Cyclone” Audion 
Batteries. Also DeForest, and all other makes of High Class Wircleds ‘AUoacwee 


Ghegan Patent Send stamp for our No. 42-W Catalog. 


J.H. BUNNELL & CO. - - - - 32 Park Place, New York City, N. Y. 


When writing to advertisers please mention THH WIRELESS AGE 
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in radio development an invitation to attend 
its meetings, held on the second and fourth 
Mondays of each month at 7.30 p. m,, at 
Walker Auditorium, 730 South Grand 
avenue, Los Angeles, Calif. 


THE amateur wireless station of R. V. 


Lohry, 1921 Irving avenue, Berkeley, 
Cal., was closed recently by Major J. F. 
Dillon, radio inspector for the Bureau of 
Navigation, Department of Commerce, 
Lohry had been sending messages on wave 
lengths greater than allowed amateurs and 
had also operated after his Government li- 
cense had expired. 


‘THE United Electric Company, of 

Springfield, Mass., has just recently com- 
pleted the construction of a radiophone sta- 
tion and on the night of June 24 treated 
the amateurs of the country to some excel- 
lent music by radio. The first concert was 
given on June 25. The headliner of the 
musicians who took part was Mr. Maurice 
Freedman, violinist, who is well known 
in the concert world throughout the country. 
Concerts will be given regularly by radio- 
phone from this new station. 


RGENTINE Republic, Darsena Norte, 

Buenos Aires, call letters LIA, sends 
time daily (except Sundays) on 800 meters, 
starting at 1:56 Greenwich Meridian time. 
A warning signal consisting of a series of 
dashes is sent frem 1:55 to 1:55:50. The 
time signal is then sent as follows: 

1:56:00 a dot (Time Signal) 1:58:25 
dashes for 25 seconds. 

1:56:15 dashes for 35 seconds 1:59:00 
a dot (Time Signal). 

1:57:00 a dot (Time Signal) 1:59:30 
dashes for 20 seconds. 

1:57:20 dashes for 30 seconds, 2:00:00 a 
dot Time Signal. 

1:58:00 a dot (Time Signal) Duration of 
dot 0.25 seconds. 

Brazil: Rio de Janeiro SOH sends out on 
1800 meters the following time signal daily, 
except Sundays and. holidays, at 24 GMT 
(midnight,) and 14 GMT. 

Starting at 1:55:00 he sends the follow- 
ing “OST QST QST de SOH SOH SOH 


signaes horarios Rio Janiero’—as as as — 


(Wait). A few seconds after 1:56:00 the 
letter O is sent six times (preparatory). 
At 1:57:00 the letter X is sent ten times and 
followed by three dashes the end of the 
last dash being the first time signal at 
1:58:00. At 1:58:08 the letter N is sent 
five times the final dot of the letter falling 
on the end of each tenth second and is 
followed by three dashes the end of the last 
dash being the second time signal at 
1:59.00. At 1:59:07 the letter G is sent five 
times the final dot of the letter falling on the 
end of each tenth second and is followed 


by three dashes the end of the last dash — 


being the-last time signal at 2:00:00. 


The signals are sent by hand and should ~ 


an error be made they are repeated a half 
an hour later. Very often the three sig- 
nals da not coincide but the last is usually 
the most correct. The signals are audible 
up to 1500, miles. ) ° 
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“the best I 
ever tried”’--- 


“The last Vacuum tube you gave me 
I find it works the best I ever tried, it 
also oscillates fine, and sure can hear 
C. W. and spark stations loud and 
clear. The filament works around 
334 volts” —Siened Stephen F. Pitoni- 
ak, 12 Valley Road, Albion Pl., April 
20, 1921; 


Use A. P. Tubes and you will be equally 


THE A-P P pac 
THE A-P VT THE A-P TRANSMITTER enthusiastic. Use A. P. Tubes for efficien- 
AMPLIFIER, ELECTRON RELAY TUBE cy, use A. P. Tubes for sure results, use 
—the most sensitive — an _ efficient un- A. P. Tubes f bett ] AR i 
apa pe peste detector of spark sig- aaiped oe, ro x A Pp T or better results. There is 
y e . 5 avy. mitter or use n a 
by the U. S. Navy. rey Vat tae abe teria As ase RD an A. P. Tube for every purpose. Use 


Navy uses.” Price $7. radio art. Price $6. $7.50. only A. P. Tubes. 
A-P Tubes are licensed by the Radio Corporation of America under the 
DeForest Audion and Fleming patents for amateur and experimental use in 
Radio communication. Order from your dealer or write direct to— 


And for the best book on Radio, ask your dealer 
for “Hlements of Radiotelegraphy,” by Lieut. 


The Atlantic Radio Supplies Co., 8 Kirk Place, Newark, New Jersey Ellery W. Stone, U. 8. N. 


The Pacific Radio Supplies Ce., 638 Mission Street, San Francisco, Cal. 


Distributors for Moorhead’ Laboratories, Inc. 


LEARN WIRELESS At Home 


The Demand for Good Wireless Operators far Exceeds the Supply 


The N. Y. Wireless Institute will make you an operator—AT HOME—#in your spare time—quickly, easily and thoroughly. No previous 
training or experience required. Our Home Study Course was prepared by L. R. Krumm, formerly Chief Radio Inspector, Bureau of 
Navigation, New York. Our experts are able to impart their practical and technical knowledge to YOU in an easy to understand way— 
will direct your entire course. The graded lessons mailed to you will prove so fascinating that you will be eager for the next one. The 
instruments furnished free, will make it as easy to learn the Code as it was to learn to talk. AIl you will have to do, is to listen, 


BI S S ALARIE Wireless | opera tore recetre excellent salaries Travel the World Over 
/ ranging from $ to a month and it is i i 
only a stepping stone to better positions. There is practically no limit to your earn- cal Se pine eda Bay Paaucnaanteasace 2B the 


ing power. Men who but yesterday were Wireless Operators are now holding positions of ime. 0 refer a stead osition with- 
as Radio Engineers, Radio Inspectors, Radio Salesmen at salaries up to $5000 a year. aaah Mamet Pe ectaee many Bopontunities at the 


numerous land stations or with the Commercial 
4 Wireless or with the Steamship Companies. 
ns al men S FREE Post-Graduate Course 
A one month’s Post-Graduate BE ig you so desire, at one of the 


largest Wireless Schools in N. Y. City. New York—the Wonder 
A N D FES EXT City—the a port in the World and the Headquarters of every 
leading Wireless and Steamship Company. 


A small pay- 
E AS ment down 

will enroll 
you. We will make the payments so easy that anyone ambitious to 
enter the fastest growing profession—Wireless—may do so. 


Send for FREE Booklet 


Without obligating you in any way, send for our booklet “How to 
become an Expert Wireless Operator’—it is free. Mail the coupon 
attached,-or..postal or letter—but.do- it to-day, 


NEW YORK WIRELESS INSTITUTE 
Dept. 260; 258 Broadway New York City 


This wonderful set for learning the code furnished free with our course. 


We furnish free to all students, during the course, the wonderful receiving and sending 
set exactly as produced in the illustration. This set is not loaned but given to all 
students completing the Course. 

The Transmitter shown is the celebrated’ Omnigraph used by several Departments of 
the U. S. Government and by the leading Universities, Colleges, Technical and Tele- 
graph Schools throughout the U. S. and Canada. Start the Omnigraph, place the 
phone to your ear and this remarkable invention will send yow Wireless Messages, the 
same as though you were receiving them through the air, from a Wireless Station 
hundreds of miles away. 


NEW YORK WIRELESS INSTITUTE, 
Dept. 260, 258 Broadway, N. Y. City. 
Send me, free of charge, your booklet “How 
to Become an Expert Wireless Operator,” 


containing full particulars of your Course, 
including your Free Instrument Offer. 


When you apply for youn license, the U. S. Government will test you with the Se GOP OG Er ee tt ee ae 

Omnigraph—the same model Omnigraph as we furnish to our students. Ask any U. S. Address 
Sea ORR cUMeHiey CIRM MGn tai eh LiuMiaieaiss! iss >, Pen Mr as Hoes |) ASATCRB es cceie en nn wenn tterune cwnnne eye es 
CLGY OL DOWD asnctinevavsieiiovarasaiees SS EALG lL arencsanecats 
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TRESCO 


WIRELESS OPERATORS, 
CaR OWNERS, STORAGE 


Tresco Ten $ Tuners 


When you think of tuners say TRESCO. 
One for every need and wave length. 


Knocked-Down Conflensers 


Assemble them and save money 


10c brings a wonderful catalog of 16 pages. 
testimonials and freak hook ups for our tuners 


DAVENPORT 


THE WIRELESS AGE 


1a: ePlateiee’....%).. 6. tee © one ee $1.80 
21 APTA OR Ga asic ue SU eRe oe 2.25 
AMAR TAG: Wee fk d. «Shere gale os 3.20 Add P.P. 


If you want us to assemble them for you add $1.00, plus 
P. P., to above prices. 


Shipping weight 2 lbs. 
100 


IOWA 


EXPERIMENTERS, 
BATTERY USERS 


10c SNe Gee YOUR BATTERY 41,40E F-F BATTERY BOOSTER 


Other F-F Battery anata charge batteries 


from Farm Lighting Plants and DIC Cire 
cuits. If not ready .to order now, dia to- 
day for Free Descriptive BOOSTER Bulletin 
No. 34. 

BATTERY CHARGING STATIONS and 
GARAGES Use Our Large F-F ROTARY 
RECTIFIERS for Group Charging. Real 
Economy in first cost and in service. Charges 
up to 36 cells. Full Wave, Automatic, De- 
pendable. Write today for, Descript‘ve RO- 
TARY Bulletin No. 34A. which gives full 
information, or mail Check with Order. 


FRANCE MFG. CO. 


Offices & Works: Cleveland, Ohio, U 
Canadian Representative: Battery 
& Sales Company, Hamilton, 


ERE 
Ontario. 


and your Wireless Station will never be closed be- 
cause of a discharged battery. Is it not gratifying 
to feel that your filament battery will always be 
ready when you want it and that you will nevel 
have to give up in disgust when working a distant 
station? A Storage Battery ps fully charged lasts 
longer and everything dependi upon it works 
better, which is the secret of perfect battery 
service, and a Booster insures this. Do not run 
the risk of ruining an expensive battery, for it 
costs less to buy a BOOSTER than to be without 
one. The F-F Battery Booster is a Charging Ap- 
paratus, apt ete in its ability to deliver service 
day and night rugged and foolproof and re- 
quires no Sill fo onerate. They charge auto- 
matically and operate unattended. Screw the Plug 
into a lamp socket, snan clins on battery terminals 
and watch the gravity come up. The Ammeter 
shows you just the amount of current flowing. 


Hasily renewable and adjustable carbon electrodes 
rectify the current a last for thousands of 
hours. Everything is complete in one compact, 


self-contained and portable unit. The F-F Battery 
Booster is _a Magnetic Rectifier for 105-125 Volt 
60-Cycle Alternating current, Latest Models are— 


Bantam Type 6 charges 6V Battery at 6 Amps $15 
Type 16 charges 6 Volt Battery at 8 Amperes $24 
Type 166 charges 6 Voit Battery at 12 Amperes an2 
Bantam eype e 12 charges 12V Battery at5 Amps $15 
Type 112 arges 12 Volt Battery at 6 Amperes 
Type 1612 aol a 12 Volt Battery at 7 Amperes $32 
Type 1626 Combination Type charges both 6 Volt 

and 12 Volt Batterie3 at 12 and 7 Ammperes $48 
The larger amnere capacity Types are recommend- 
ed for the larger batteries, or where time is 
limited. Shipping We ae ‘Complete with AM- 
METER and BATTERY CLIPS, 11 to 15 pounds. 
Order from your Dealer, or send check for prompt 
Express Shinment.. If via Parcel Post have re- 
mittance ee ata and Insurance Charves, 
or have us ship C. 


Quality Radio Equipment 


New Grebe Portable 
Radio Station Type KHT-1 


Ideal Vacation Outfit 


Especially Adaptable and. Efficient for Boy 
Scouts, Campers and Tourists 


Absolutely the newest and neatest combination Trans- 
mitting and Receiving Portable Cee oR ane 
e- 


Batteries and Head $ 00 
Set in attractive and durable 8 ee 


market. Complete with Grebe 
ceiver, Transmitter, Vacuum 
Tubes, 


case. Weight 24 lbs. Complete... 


Full line of Radiotron Vacuum Tubes and Acces- 
sories, and other Highest Grade Radio Supplies 


Dealer’s Special Proposition—Mail orders promptly filled 


DOUBLEDAY-HILL ELECTRIC CO. 


719-21 Liberty Ave , Pittsburgh, Pa. 


715 Twelfth St., N.W.. Washington, D.C. 


Radio Dept.—Desk C 
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Montevideo, call letters CWA, sends 
hydrographic reports and warnings in both 
Spanish and English, on'750 meters at the 
end of every fourth hour. The normal | 
daylight range of this station is 250 miles, 


N important change in the method of | 
giving the regular Friday evening radio _ 
telephone concerts for Cleveland, O., radio 

amateurs is announced by A. G, Spiller, 

president of the Cleveland Radio Associ- 
ation, under the auspices of which the 

concerts are given. 

Beginning with this Friday evening, these - 
concerts in the future will be given in two 
sections, one-half by an operator in the 
western part of the city and the other half 
by an East Side station. 

This change is made tu provide entertain- 
ment for amateurs who are not equipped 
with the modern vacuum tubes but use © 
only what is known as the crystal detector. 
With this type of detector, radio telephone 
messages can be picked up only at short 
distances. By giving the concert in the 
way outlined, amateurs in Practically every ’ 
section of the city can enjoy at least half 
of the weekly entertainment. | 

The first half of the programme on i 
July 1 was sent out by Norman M. Kraus 


TE 


of 4383 W. 28th street, whose station is 
8-AFO. H. H. Hurd of 3197 Noble road, 
East Cleveland, gave the last half-of the 
concert. 

More than a score of recruits to the ranks 
of Cleveland amateurs have set up stations 
within the last month so they could enjoy 
this weekly entertainment and demonstrate 
their progressiveness to their friends. 


AMONG the novel features of the carnival 
at the Jefferson Junior High School at ~ 
Rochester, N. Y. recently, was the music 
furnished by radio for dancing in the 
library. The equipment used to receive 
the music was loaned and installed by the 
Triangle Radio Society. The radiophone 
station of Hugh Stevenson, furnished the 
music. The station is approximately three 
miles from the school. ) 


N illustrated talk on radio was given 

recently at the Radio Club of. the Cen- 
tral High School, Broad and Green streets, 
Parkesburg, Pa. by Thomas Appleby, 
radio engineer. The radio station at Cen- 
tral High School, which was discontinued 
during the war, will again be in operation 
soon. A class of fifty boys meets weekly 
and soon will open a station with a 1500-_ 
mile radius. _ Prof. L. M. Knoll, of the 
physics department, is in charge of the radio 
vee at Cente High. 


RADIO. printed of Cleveland, oO. are 
enjoying a series of weekly concerts 
by radio telephone. The concerts are ar- 
ranged by the Cleveland Radio Association. 
Cleveland people generally have little reali- 
zation of what is passing over their heads 
every evening in the way of radio telep- 
phone conversations and concerts from a 
dozen or more stations built and operated 
by radio amateurs, asserts A. G. Spiller, 
president of the Cleveland association. Un- 
der the arrangement now in effect, the pro- 
grams broadcasted every Friday evening 
consist of vocal and instrumental numbers 
provided by musical talent in the city. Sta- 
tions in’ various parts of the city will send 
out these concerts between 8:30 and 9:30 in 
the evening. Amateurs having a radio re- 
ceiving apparatus have “guest nights” at 
their homes, so their friends may 
initiated into the mysteries of radio and at~ 
the same time be delightfully entertained 
by some of the leading musical artists in the 
city at the same time. 


q 
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ALPHA Chapter, Alpha Delta Alpha 
Radio Fraternity of Coe College, Cedar 
Rapids, lowa, announces the affiliation with 
the installation of Beta chapter at the State 
University of lowa City, Iowa. The radio 
fraternity was founded at Coe College, 
Cedar Rapids, Iowa, in September, 1920, by 
18 commercial radio engineering students. 
After being granted a charter by the college, 
the chapter was legally installed the follow- 
ing month with a membership of 25 men. 
The radio fraternity recently sponsored 
the Iowa’ State’ Radio Convention which 
was held at Coe College, Cedar Rapids, 
Iowa. Reports from all concerned indi- 
cate the convention a great success. The 
main achievement was the establishment of 
the Lowa Radio Relay League, for the bene- 
fit of amateurs of the state. 


‘THE Hudson City Radio Club, Hoboken, 

N. J., which meets at 91 Franklin street, 
Jersey City, has installed the following 
officers: Harry Bremer, president; Walter 
Moeller, vice president; Vincent Gilcher, 
secretary; Andrew Lutze, treasurer; Her- 
bert Stout, sergeant-at-arms. The purpose 
of the club is to bring together radio ama- 
teurs of Jersey City and vicinity. Lectures 
on different wireless apparatus will be given 
by representatives of the Radio Corporation 
of America and the American Radio and 
Research Corporation in the near future. 
Applicants for membership must be at least 
fifteen years of age. Application blanks 
may be obtained from H. Bremer at the 
meeting rooms. 


A NUMBER of Jefferson City, Md., 
young mien have organized a radio club. 
Among the members are Henley Blair, Rob- 
ert Sullivan, Sam Blair, Victor Vetter, Wen- 
dell Manchester, Carl Linhoff, Allison 
Horner, Roy Garrett, Jack Giesecke and 
Rosser Austin. The club recently purchased 
apparatus which enables members to hear 
music sent out by wireless telephone from 
Eureka, Illinois, and other places in the 
East. Willis Corwin, a student in the En- 
gineering school of the State University, 
also conducts a wireless telephone and 
communicates with the club nightly. 


A NEW organization to be known as the 
Hamilton Radio Club, was formed at a 
meeting in the office of the Chamber of 
Commerce, Hamilton, O. Shuler Doran was 
elected president, Cecil Hopkins, vice- 
president and J. A. Stinson, secretary- 
treasurer. Miles Bruning was appointed 
chairman of the program committee. The 
new radio club will assist the Government 
radio inspectors in enforcing the regulations 
governing wireless operation and in other 
ways promote and protect the amateurs. 
Club membership fees will be used for ex- 
periments and subscriptions to the various 
radio magazines. Regular business meet- 
ings will be held on the first Tuesday of 
each month, at the Chamber of Commerce. 
Experiments and demonstrations will be 
held at the call of the program committee. 


A COMPETITIVE examination will be 
held beginning August 22, 1921 for ap- 
pointment in the grade of Second Lieuten- 
ant, Signal Corps, Regular Army. Candi- 
dates must be graduates, or members of the 
senior class, of educational institutions 
maintaining four-year courses of instruc- 
tion in electrical engineering and physics 
and conferring the degree of bachelor of 
science in these two courses. Upon receipt 
of reports of examining boards decision 
will be made by the Chief Signal Officer as 
to whether or not the institution and the 
course therein qualify for appointment in 
that branch of the service. 
Full particulars relative to both the pre- 


The Door Is Open to You 


HERE is always room in the great field of Radio for the 

-man of determination. Our short courses afford you an easy 

access. A trained corps of practical Radio men is at your 
service to help you make good. Make your spare evenings work 
to your profit by investing them in this attractive study. 


TO THE OUT-OF-TOWN MAN we offer a 
real home in our comfortable dormitories, as 
well as complete recreational facilities. 


Rate very moderate. 
Make reservations now for Fall Term 
Ask for Booklet B 


Y. M. C. A. Radio School 


EASTERN DISTRICT BRANCH 
MARCY AVE., Near Broadway, BROOKLYN, N. Y. 
Telephone: Williamsburgh 3800 


REBUILD YOUR SET FOR RESULTS 


Are you planning to rebuild your receiving or C-W transmitting set this 
fall ? If you are,. you will want to put the: 
best transformers available into it. 

Our Types 231A Amplifying and 231M Modula- 
tion Transformers have been designed to get 
the maximum possible results from the Radio- 
tron UV201 and 202 tubes respectively. 

The operation of amplifying and modulation 
transformers is explained in free Bulletin 
907W. Send for it today. 


PRICE — EITHER TRANSFORMER, $f QQ 
COMPLETELY MOUNTED... 99> 


| 
Type 231 Transformer Direct or trom your local dealer 


GENERAL RADIO COMPANY—Cambridge, 39, MASS, 


RY YY RW mg 


NEW YORK BUS FON 


Offers a thorough course in all branches of wireless telegraphy. Radio Op- 
erators earn at the start $125.00 per month, and first class board, etc., free. 
Our school prepares you for your license in three to four months. Positions 
guaranteed to first grade licensed operators. 
DAY AND EVENING CLASSES 
The leading Nautical School in U. S. A. Established 1804 
CAPTAIN F. E. UTTMARK, Principal 
Write, call or phone for illustrated booklet 


8 State Street New York, N. Y. 
Facing Battery Park, N. Y. Telephone, Bowling Green 8079 


UTTMARK’S for Nautical Education 


mM i mm nn i mi ans i in an mois san 


111 AV 0 
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Pacent Universal 
Plug 


‘PRICE $2.00 


THD ONLY PLUG FOR RADIO 

NO CONNECTIONS TO SOLDER 
CONNECTED IN A JIFFY 

ESSENTIAL FOR MODERN RADIO 

FOR TRANSMISSION AND RECEPTION 
ae Saar BY THE NAVY DEPART- 


USED BY COMMERCIAL COMPANIES 
ENDORSED BY FOREMOST AMATEURS 
OBTAINABLE FROM YOUR DEALER 


OF UNIVERSAI. RADIO USE. 
We shall be pleased to send you bulletins describing the above and our other products on 


receipt of five cents in stamps. 


AMATEURS AND EXPERIMENTERS—Get in touch with your dealer. 
DEALERS—Write immediately for our liberal discounts. 


SOLE DISTRIBUTORS FOR 
Wicony’s Complete Line of “Eventual” Apparatus. 


Pacent Universal Plugs 
Dubilier Condensers 


Special Distributors for Brandes Phones 


PACENT ELECTRIC COMPANY, Inc. 


Louis Gerard Pacent, President 
Telephone Beekman 5810 


Duo-Lateral Coils 
Standard VT Batteries 


150 Nassau Street 


(ALE 


* Condenser 


“ SERVIMUS ” 


THE WYRE ss 2A oe 


Dubilier Universal 


¢ yma 
TH- ALD) PACER ELeCPe e « 
a YZ New Yor Wy USA * 


= Type No.577 ~ 


PRICE $2.00 

IN CAPACITIES FROM 0.00025 TO 0.01 
MFD. 

FOR TRANSMISSION AND RECEPTION 


ESPECIALLY DESIGNED FOR C.. W. 
WILL CARRY ONE AMPERE AT 1000 
VOLTS 


RUGGEDLY CONSTRUCTED 

HAS CONSTANT CAPACITY 
APPROVED BY OUR GOVERNMENT 
BASILY MOUNTED ANYWHERE 


Sullivan Apparatus 
Seibt Condensers 


New York City 


MORE SENSITIVE THAN 
THE EARS OF AN OWL 


Ernest Thomson Seton, the naturalist, says owls have the most sensi- 


tive ears known. 


Brandes Wireless Receivers are more sensitive—an improvement on 


Nature. 


The two telephones are perfectly matched in tone and this 


exclusive Brandes feature adds force to the supersensitive mechanical 


tympanums. 


i abate | 


The minutest sound vibrations quivering through the air from 
out the far distances are caught and focussed into the clean, clear 


i 
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notes of the readable message— 

Brandes headsets getting it all, 
where other equipment gets 
little or none. 


“Send 5c for Catalog W 


DEALERS—Write for 
Special Proposition 


CiBRANDES, Inc. 


Room 818 
32 Union Square 
New York City 


LSE ae 


Matched -Tone : 


ANDES 


HEADSETS... 
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liminary and final examinations may be ob- 
tained by writing to the Commanding 
Officer of the nearest military post, or di- 
rect to the Chief Signal Officer of the 
Army, Washington, D. C. 


SUV EEUL UCU E Ts 


Queries Answered 


NSWHRS will be given in this depart- 
ment to questions of subscribers, 
covering the full range of wireless 
subjects, but only those which relate to the 
technical phases of the art and which are 
of general interest te readers will be pub- 
lished here. The subscriber’s name and 
address must be given in all letters and 
only one side of the paper written on; 
where diagrams are necessary they must 
be on a separate sheet and drawn with 
India ink. Not more than five questions of 
one reader can be answered in the same 
issue. To receive attention these rules must 
be rigidly observed. 
Positively no questions answered by mail. 


AUAREAGANDUAAATA DERE DOAASOASED ACO GEADEEU AEE AUAEECHEEOTS DELETE EE EUR TET, 


ANUUASLOUAETANEAOUNOREUGNOALOCLOOREUUACESUREDAGORUNOREAAEEUOEREEUECLIACECUE CLO EUUEERREE EEE 


SOUEEEVTET CUTE CE ee 


H. D. P., Gainesville, Ga. 


Q. 1. How many meters is 10 degrees 
equal to on a 43 plate variable condenser 
scale? 

Ans. 1. Insufficient data. This depends 
on the circuit, aerial, ground and induct- 
ance employed. 

Q. 2. Please publish a hook-up for a 
spark coil transmitter using 110 volts A. C., 
using some suitable resistance. 

Ans. 2. This needs a_ considerable 
amount of experimenting to get the cor- 
rect value of resistance for your particular 
coil. Suggest you use a salt water 
rheostat. Some very excellent data will 
be found in the “Wireless Experimenter’s 
Manual.” 

Q. 3. Please give a hook-up for a short 
wave regénerative set using a loose coupler, 
tickler coil, radiotron, two variable con- 
densers. 

Ans. 3. 


See diagram below: 


P. V., Jr., Amsterdam, Holland. 


Q. 1. Can you give me a decisive remedy 
against air disturbances? 

Ans. 1. I cannot give you any data sim- 
ple enough to be of value in amateur con- 
struction. 

Q. 2. And can you tell me whether or — 
not a separative spool for little waves must — 
be connected parallel with the large spool? 

Ans. 2. I cannot understand your second — 
question, Kindly send full particulars. 

* Ok Ox 
H. E. H., Chicago, Ill. 


Q. 1. Is it necessary to have insulation 
upon the frame before wiring with the No. 
18 wire. 

Ans. I. No. 

Q. 2. Will this give good results over an 
area of approximately one hundred miles? 

Ans. 2. Yes, with two steps of amplifi- 
cation, ; 

* Ok Ox 
C. K., Louisville, Ky. 


Q. 1. Will you please give me a full 
description of apparatus used in a 2-step 
amplifier receiving unit? 


f 
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. : Buezer Modulation vs. 
The subject for the new prize contest of our Choppumns Maat 


for the reduction of 
W 


year-round series is : 


interrupted 


Buzz eT Modulation VS. transmission with tube 
Gh M d l t . Mibligs es on ‘ae 
eur wave lengths, 1s 
oppetr odula 10M a topic that should in- 
LEE, See terest the amateur... 
What is your “dope” | 
: P on it? Tell us about 
Contestants are requested to submit articles your experience. Pris- 
at the earliest practical date. es will be awarded for 
: Lary ; ; ; the best discussions. 
Prize winning articles will appear in the Apticlasietoulde bead: 


November issue. lustrated by  photo- 


All manuscripts should be addressed to the he ate hate 


Contest Epiror of THE WirReELEss AGE. | ing diagrams. 


CLOSING DATE, .:; :: SEPTEMBER I, 1921 


Vy 


There are two kinds of amateurs, 
those who get real pleasure and 
satisfaction out of their radio 
work, by using dependable equip- 
ment, and . the rest. 


RIZH CONTEST CONDITIONS—Manuscripts on the subject announced 

above are judged by the Editors of THD 'WIRHDLESS AGE from the view- 

point, of the ingeniousness of the idea presented, its practicability and 
general utility, originality and clearness in description. Literary ability is not 
needed, but neatness in manuscript and drawing is taken into account. Finished 
drawings are not required, sketches will do. Contest is open to everybody. The 
closing date is given in the above announcement. THH WIRELESS AGE will 
award the following prizes: First Prize $10.00; Second Prize, $5.00; Third Prize, 
$3.00, in addition to the regular space rate paid for technical articles. 


There are two kinds of dials, 
Corwin Dials and . the rest. 


The first class of radio men aal- 
most invariably choose Corwin 
Dials. 


3” Dial, 75-—with knob, $1.30 
3%” Dial, $1.00—with knob, $1.70 


At all Radisco agencies, 
and other reliable dealers, 
or sent postpaid anywhere 


_ A. H. CORWIN & CO. 


Ans. 1. Two amplifying transformers; city current (110v 60-cycle) for the plate 
2 V. T. sockets; 2 Radiotrons U. V..201; voltage of the two amplifiers? 


2 filament rheostats ; Se 6-volt ee Ans. 2. Yes, but ‘considerable experi- 4 West Park St., Newark, N. J. Y 
sorage battery; 2 Bocks “BY batery, menting with after crus would be nec- | gpm 


Q. 2. Will it be all right to use ordinary sults. 


f MITT 


The Sound-Method for Memorizing the Code << — gg THIS NEW W AY | 


For success in telegraphing the letters must 


be learned by their sownd. OF E 
Each letter has a distinctive cadence or LEARNING THE COD 


rhythm which is easily memorized by a few 5 a - 

hours’ practice. is the easiest, quickest and most thorough ever 
Charts which show the telegraph alphabet in 7 7 7 ‘4 

dots and dashes greatly handicap the beginner. devised for learning without instruments 

A mental picture of the dots and dashes of each 


l 


letter forms in the mind, and when a signal is If you want to learn the code— 
heard, the beginner naturally tries to call up ponte 9 is 
the picture of the letter. In practical telegraphy If you want to cinch the signals 
there is not time to do this, and the next 9 : ° 
signal is lost. you can’t remember easily— 

The charts attached give the key to the 
rhythm of each letter of the telegraph alphabets. If you want to help some one else 
It forms no picture in the student mind but, learn the code— 
instead, a sound is memorized, like a bar of 
music. 


The chart is particularly valuable in learning 


GET ONE OF THESE CARDS. 
to receive which is many times more difficult 


than learning to send. An hour a day devoted Don’t try to teach the Ears through the Eyes 


UIA UM 


to memorizing the distinctive rhythm of each 
SHELA ay eles eo ma aaa This system teaches the signals as they 
The beginner is strongly advised not to come through the Head Phones 
practice with charts or books which show the 
pe: Be cicnisa aioe Sy Abani RI Sat Contain both Continental and American Morse—Printed on Celluloid 
difficult to send or receive in the telegraph -Fit Your Pocket. 
alphabet properly—by sound. Price 50 c 
WIRELESS PRESS, INC. = 
326-28 Broadway, New York | WIRELESS PRESS, Inc., 326-28 B’dway, N.Y. 
SE aAEL cout ie ee ns 
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ACME 


AMPLIFIER 
DEVE C hOix 


AKE AN ACME Detect- 
or and Amplifier with you 
on your vacation. These 
instruments are the usual 
ACME quality applied to the 
needs of modern Vacuum 
Tubes. All leading dealers 
can supply you. 


Compact 
Efficient 
Guaranteed 


Reasonably 
priced. 


ACME, APPARATUS 
COMPANY 


190 Massachusetts Ave. 
Cambridge, 39, Mass. 


Transformer and radio engineers , 
and manufacturers 


ATTERY 
Tape RECUPERATION 


HIGHEST @% QUALITY 
WONDERFUL & ‘erricieNCY 


LONG LIFE AN seal bahay 


ATLANTA 
CHicAce NEW YORI , ! 


BA-2 WIRELESS 


222 Volt Batteries 
NOVO MANUFACTURING CO. 


424 West 33d Street 531 Se. Dearborn St. 
New York, N. Y. Chicago, Ill. 


THE WIRELESS AGE 


Q. 3. Will you please give me a hook-up 
using the following: 4,000 meter coupler, 
fixed condenser, 2 steps amplifier unit, grid 
condenser, phones, filament rheostat, “B” 
battery and city current for A battery and 
an audiotron potentiometer for controlling 
current? 


Ans. 3. See following diagram: 


/o amplifier input 


< 2- 4 Hem 
dt CHOKE C WIS 


—— 


P. G., Jersey City, N. J. 


Q. 1. The natural wave length of an 
aerial; two wires, No. 14 bare copper, 45 
feet long, spaced 2 feet apart. The leadan 
is about 60 feet and the ground wire is 
about 25 feet. 


‘Ans. 1.. Approximately 95 meters for 
“T” type aerial. 

Q. 2. The wave length of a tuning coil; 
6 inches in diameter, 17 inches long and 
wound with No. 25 bare copper wire. 


Ans. 2. Refer you to the Chapter on 
Radio Design in “Wireless Experimenter’s 
Manual.” 

* Ok Ok 


H. W. B., Jacksonville, Fla. 

Q. 1.. What: is the wave length of an 
aerial containing 4 wires 150 feet long (2 
feet apart), 50 feet lead-in, 25 feet ground 
lead, 40 feet high? 

Ans. 1. Approximately 160 meters for 
“T” type and 210 meters for Inverted “L” 


type. 
2k 1) ok Pea 


A. R., White Rock, S. D. 


Q. 1. Is a Government license required 
for amateur radiophone having 200 meters 
wave length? 


Ans. 1. Yes, absolutely. 
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Efficient Equipment 
at a Reasonable 
Price 


AUGUST, 1921 


Q. 2. Please give me a cheap but efficient 
C. W. hook-up for 200 meters. 

Ans, 2. Refer you to the C. W. circuit in 
“WireLess AGE” for July, page 30 

Q. 3. What is the natural wave length 
of an aerial of the following dimensions: 
4 wires 50 feet, 24 feet from ground, lead- 
in 30 feet long. 

Ans. 3. 130 meters approximately for 
inverted “L” and 110 meters approximately 
for “T” type. 

Q. 4. May ordinary V. T. tubes be used 
for telephone transmission? 

Ans. 4. Yes, but power tubes such as the 
radiotron U. V. 202 5-watt tubes are 
specially designed Oe this work. 


O. D. G., Rockland, Maine. 


Q. 1. With Radiotron U. V. 200 con- 
nected as on page 274 of the “Wireless Ex- 
perimenter’s Manual,” no plate current can 
be obtained either with electrolytic rectifiers 
or “B” batteries. There are no defects 
such as wrong or loose connections, defec- 
tive apparatus, breaks, etc. The filament 
heating transformer will pass 6-volts 
through and the filament itself when hooked 
onto the rectifier passes excess current 
without lighting up. I used water resist- 
ances throughout. What causes this? 

Ans. 1. There might be some trouble | 
with the rectifying tubes in that they may 
not be lighted enough to rectify the A. C. 


A. C. M., Fort Caswell, N. C. 


1. What is the fundamental wave 
length and approximate length in feet of 
antenna to be used with the Western Elec- 
tric Radio Telephone Set type B. C. 13A, 
complete with powerboard type B. D. I. A? 

Ans. 1. 200 meters, four wires 90 feet 
long, 3% feet between wires 60 feet high. 
Of course these dimensions are only ap- 
proximations as the wave length will vary 
with the conditions surrounding the antenna 
such as buildings, steel, etc., and also the 
materials in the earth and the topographical 
contour of the surrounding country. The 
only exact way is to put up the aerial and 
measure the wave length with a wavemeter. 

Q. 2. Under good conditions what could 
lbe called the normal radiation of antenna? 

Ans. 2. One to two amperes. 

Q. 3. Under good conditions what is 
normal range of this set? 

Ans. 3. Ten to fifty miles. 
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ACE Radio Apparatus will give your station that clean- cut, dignified and business-like 


appearance so characteristic of the modern Radio Amateur’s Installation. 


Several suggestions : 
Ace Type AVA Variometer Tuner 


Ace Type AVB Variometer Tuner 


We offer below 


Ace Type ATC Audion Control Cabinet 
Ace Type A-2 Two-Step Amplifier Cabinet 


Licensed under Armstrong Patent, 


We also carry 
Send 3 cents in stamps for Bulletin No. 


in stock a complete line of high grade, 
102. 


1,113,149 


reliable radio accessories. 


Mail orders will receive our prompt attention. 
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EQUIPMENT CO. 


CINCINNATI, OHIO 


YOU MAY PAY MORE BUT YOU CAN’T BUY BETTER 


Member A.R.R.L. Radio Call 


243 x B” 


When writing to advertisers please mention THE WIRELESS AGE 


SEPTEMBER, 1921 THE WIRELESS AGE 1 


Photograph shows an 
ABC SACO-CLAD' am- 
plifying transformer, 
slightly less than actual 
sige. 


io) 
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No magnetic leakage-no hovlin 


SOLID WALL OF METAL, is OF AN INCH 
thick, completely encloses the SAco-CLAp. 


amplification have been used without any howl- 
: ing whatever! And with 800 SAco-CLAps al- 
Maanetic leakaae is impossible, ready in use, there has never been a single 
The primary and secondary coils are wound burnout ! 
around a laminated core. Every part is secure- 
ly fitted under pressure, and the whole held A B 
together in one solid unit. Ordinary rough 
usage that would ruin most transformers has 
no effect on the Saco-C.ap. 


Saco-CLap transformers are built 
entirely in the ABC factory, in- 
cluding the windings. ABC engineers had to 
design a special winding machine to use No. 40 
enamelled wire, in place of the usual No. 44. 


‘aco-CLAn’s step-up ratio is 4 to 1,—instead 

of the usual 3 to 1 or less. You can get a 
higher voltage in your grids, by using SAco- 
Craps than with any other transformer. 


And, while there never has been a single burn- 
out, the WireLess EQuIPpMENT Co., INC., ac- 
cepts full responsibility for all ABC Saco- 
Crap transformers. Build your amplifiers with 
ABC Saco-CLaps,—and satisfaction is assured 


Sie transformers are designed to pro- 
vide the correct ratio of impedance for 
present-day VTs. Six steps of Saco-CLap 


$5.00 


by the unequalled ABC guarantee, “Your 
Mency’s Worth or Your Money Back!’ 


AS your radio dealer for ABO Saco- 

Cuaps. If he should happen to be 
without them, send his nam and ad- 
dress, with 10 cents for the new ABO 
2-color catalogue, ‘Professional Radio 
Equipment at Amateur Prices.” Request 
Catalog CW9. If there is no dealer in 


your vicinity, we wi gladly fill, your 
order by mail, ‘ 


ireless Equipment Co. Inc. : 
) i Newark, NewJersey ae 
el ( n 


thom Wm oo — | iI 


Dp 


) 


TDA 
NG | | 


ih 


Just mail this coupon and one dime 
today to the Wireless Equipment Co., 
ine., Newark, New Jersey, for your 
copy of the new ABC catalog, CW 
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earn The Code _ 
With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible 
time and at the least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will 
send you wunlimited Continental messages, by the hour, at any speed you desire. It will bring an expert 
Dain oe into your home—and will quickly qualify you to pass the examination for a first gsace 
icense. 


4341 “ichardson: Ave., 
New York City. 


THE OMNIGRAPH MFG. CO. Seema ho 


Cortlandt Street, New York. 


Gentlemen :—I wish briefly to commend your very excellent Automatic Transmitter. 
Recently I was successful in obtaining a first-class Commercial Radio Licemse and I 
believe that the Omnigraph was my principal aid. 

I took a four weeks course at a Resident Radio School in Theory only. I relied 
on the Omnigraph to get my Code to the proper speed, and the Omnigraph dia it. 

I was one of two in a class of eighteen to obtain a first-class License. The 
stumbling block for the others was CODE . . . . And I know that a short time 
receiving Omnigranh messages daily would have enabled them to pass the examination 
as easi'y as I did, 

] pelieve the Omnigraph to be the easiest, quickest and heaves? method to pee 
the International Morse Code. 

Cordially yours, 


(Signed) GEO. E. SELLERS 
The Omnigraph ts used by several departments of the U. S. Government and by'a large number of the 
leading Universities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 
The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 
Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 
Send for free catalog describing three models—$14. to $30. Do it to-day. The Omnigraph is sold under 
the strongest of guarantees—if not as represented, your money back for the asking. 


THE OMNIGRAPH MFG. CO., Dept. C. 26 Cortlandt St., N. Y. 
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WORLD WIDE WIRELESS 


Progress of International Radio 


EK J. NALLY, president of the 
¢ Radio Corporation of America 
has returned from a trip through 
France, England and Germany. Mr. 
Nally reported great progress in the 
building of radio equipment in Europe 


and said that ‘by October both France 


and England would have plants large 


enough to reach the Long Island plant 
of the Radio Corporation and that con- 
stant communication could be main- 
tained. 

. The French plant is being construct- 


ed at St. ‘Assise, and will be finished 
by October. Equipment in all the for- 


_ best, 


eign stations, Mr. Nally said, is’of the 
and communication from the 
United States to any part of Europe 


_ will be rendered very easy. 


one operating unit. 


The world’s largest and most power- 
ful radio plant, the new central station 
of the Radio Corporation of ‘America 
at Rocky Point, L. I., will be formally 
opened for service the latter part of 
August or early in September. 

Two of the mammoth wings or 
spokes of the wheel-like arrangement 


| of the lofty antenna towers, are com- 


plete. Twelve steel towers, each 400 
feet high, compose the two wings or 
When the entire 
station is complete there will be 
twelve of these wings. 

The total distance between the first 


' and twelfth towers of the completed 
unit is approximately three miles. 
the centre of these twelve towers 
stands the central power house, which 
(is now fully completed so that in 
‘reality it will be the focus or hub of 
the entire system when future wings 
-are added. Two of the 200 kilowatt 
_ Alexanderson high frequency alternat- 
ors thave been installed ready for 


In 


operation. bis 
The present unit is designed to com- 
municate with Europe and will con- 


siderably aid the present high power 
‘radio stations at Marion, Mass., and 
' New Brunswick, N. J. Later on com- 
munication will be established with 
/ South America. It is for this reason 
‘that Radio Central is often referred to 
as the future hub of international 
radio communication. 


_ The receiving station designed to op- 


erate in connection with Radio Central 
is located at Riverhead, L. I., which is 
about seventeen miles from the big 
plant. This receiving centre is capable 
of intercepting six different messages 
simultaneously. The control system in 
use there is unique in that there are no 
actual receiving operators present. The 
aerials pick up the sigtials, special ap- 
lar land wire, and finally the messages 
are received at 64 Broad street, New 
York. This system thus offers extreme 
flexibility of operation and permits of 
speedy and accurate communication 
with Europe. 


the radio lines have the advantage of 
direct communication. Germany is 
reached by the great center at Nauen, 
one of the largest in the world. 

Most of the European business mes- 
sages have been going to London or 
other British cable stations, where 
they are read and relayed by British 
operators. The radio company avoids 
this procedure by transmission from 
high-powered stations in direct com- 
munication with others on the Con- 
tinent. That is a very desirable 
achievement for the protection of 
American business, aside from its 


The inside of the radio room at the Northolt Airdrome, England, where radio 
communication was established with airplanes during the air pageant 


Radio Service to Foreign 
Lands 


HEAPER communication with 
foreign lands has been offered by 
the Radio Corporation of America in 
offering to convey messages to Europe 
at 5 to 12 cents a word less than the 
cable charges. Beginning August 1, its 
regular radiogram service rate to Ger- 
many will be reduced from 36 cents to 
25 cents per word. The deferred serv- 
ice, formerly 18 cents per word, has 
been reduced to 12% cents. 
The greater reduction is made for 
transmission to the Scandinavian 
countries and to Germany. With these 


offer of lower rates. Americans have 
consequently entered a new period 
both in wireless and cable development. 
President Harding urged active gov- 
ernment encouragement to American 
radio and cable lines in his last mes- 
sage to Congress in these words: 

“Between the United States and 
other countries not only should there 
be adequate facilities, but there should 
ibe, so far as practicable direct and free. 
from foreign intermediaries. Friendly 
co-operation should ‘be extended to in- 
ternational efforts aimed at encourage- 
ment of international communication 
facilities and designed to further the 
exchange of messages.” 


12 
German Radio Firm Raises 
Capital 
HE overseas wireless company, 
Drahtloser Ueberseeverkehr A-G., 
which was founded jointly by the two 
great electro-technical groups in Ger- 
many in common with the Telefunken 
Co., has just decided to raise its capital 
from 15,000,000 marks to 25,000,000 
marks. . : 
The object of the increase 1s to meet 
its bank debts. 
+ * 
New International Radio Rules 


Ap Re Technical Radio Telegraphic 
Committee, sitting at Paris, under 
the chairmanship of Gen. Barrie, has 
adopted new international rules which 
will make the transmission of long dis- 
tance messages much speedier. Small 
stations doing every day short distance 
transmission will be prevented in the 
future from “jamming” ether waves, 
and thus hampering important mes- 
sages sent from great stations like 
Eiffel Tower, Nauen; Bordeaux, and 
Arlington. 

Nations represented on the commit- 
‘tee are the United States, Great Brit- 
cain, France, Italy, and Japan. 

+ + + 


Urge Expansion of Spanish 


Radio 
M2282: July 30.—La Epoca 
urges the expansion of Spanish 
wireless services to South 'America by 
way of Teneriffe and Pernambuco. 
The newspaper asserts the English and 
American-owned cables between Spain 
and South America hinder Spanish 
commerce between Spain and the 
Latin-American countries. 
+ + + 


The Dumb May Speak to the 
Blind 


SB peas men lecturing to the blind is 
one of the possibilities of the near 
future. Marconi representatives in 
England have brought about an im- 
portant development in the optophone, 
the instrument invented by Dr. Four- 
mier d’Albe, which enables the blind 
‘to read by sound. 

Hitherto the optophone has only 
‘been able to give the benefit of its 
“ight sounds” to one blind person at 
-a time, but now, by means of ampli- 
‘fiers, experiments show that one in- 
‘strument can read out loud to a class 
of blind persons for instructional pur- 
poses. The matter has only to proceed 
another stage in the improvement of 
the radio amplifiers, when, with an 
automatic tape machine, a dumb man 
could deliver an address to a blind 
audience. As he tapped out his words 
they would pass through the optophone 
and his message would be translated 
into sounds loud enough to reach his 
blind audience. 
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Operation Aboard Ship by Radio 


N operation directed by wireless 
is the novel experience of Dr. 
Raymond Barrett of the Brooklyn 
Hospital. A plea for medical advice to 
handle a case of infection sent out by 
the captain of the Vesta,a Standard Oil 
tanker ‘bound for Riverside, R. I., and 
unable to make port because of a heavy 
storm, was picked up by ‘Arthur R. 
Haydon, night radio operator at the 
Bush Terminal, South Brooklyn. 
“From the description of the in- 
fected finger given to me,” Dr. Barrett 
said later, “I judged there was danger 
of the entire hand and arm becoming 
infected. I told the captain to take an 
ordinary paring knife and after proper 
sterilization make an incision straight 
through the meat of the finger and 
put in a drain. I told him to free 
the muscles from the bone and raise 
them.” 


A message of thanks was received 
back from the captain and word that 
he had performed the operation ac- 
cording to instructions. It is assumed 
that the operation was successful, as 
no other reports of the case have been 
made. 

+ + + 


Radio Claim Bill Killed 


A BILL providing for the settlement 
for $2,500,000 of claims, totalling 
approximately $30,000,000, growing 
out of the government’s infringement 
of radio patents during the war, has 
been killed in the House of Represen- 
tatives. A motion to strike out the en- 
acting clause prevailed by a wide ma- 
jority. 

Opponents of the measure con- 
tended the claims should be adjudicated 
in the courts. The bill would have 
authorized the Secretaries of War and 
the Navy and the Attorney General 
jointly to make settlement. 


+ + + 


Radio Company Injunction 
Sought 


A CCORDING to the San Francisco 
Call charges that the National 
Radio ‘Company had been operating 
without obtaining a permit from the 
Arizona Corporation Commission and 
that it had assessed stockholders more 
than $180,000 illegally are pending be- 
fore the United States district court at 
San Francisco, Cal. 

Herman C. Eggers, A. G. O’Brien, 
Henry Eisenberg, Milton Auerbach, 
A. P. Pallen, Caroline W. Liebscher 
and Mary Martin, stating that they 
represent 500 other stockholders, have 
filed a petition for a permanent injunc- 
tion against the company restraining it 
from doing business until the permit is 
secured and from collecting any more 
assessments. 
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Dr. J. A. Fleming Awarded the 
Albert Medal 


ies JOHN AMBROSE FLEM- 


ING, F.R.S., to whom the Albert — 
Medal of the Royal Society of Arts 


has been awarded-this year has been 


closely associated for the last 42 years — 


with the practical and scientific devel- 
opments of Electricity in Great Britain. 
In addition to the Fellowship of the 
Royal Society in 1892, ‘his scientific 
work has been recognized ‘by the award 
in 1910 of the Hughes Gold Medal by 
the Royal Society, by the Institution 
Premium (twice in 1903 and 1912) of 
the Institution of Electrical Engineers, 
by The Bernays Prize of the Society 
of Engineers and by a Silver Medal 
from the Royal Society of ‘Arts. 


He has always taken a great interest 
in popular education and as a Gilchrist 
lecturer for many years addressed 
large working class audiences in vari- 
ous parts of England as well as lec- 


tures on educational subjects at Uni- | 


versity College and elsewhere. He has | 


recently completed a book entitled 
“Fifty Years of Electricity, the Mem- 


ories of an Electrical Engineer” (to 


be published by THE WrreEtEss PRrgss, 
Ltp.) in which the has described the 
chief notable achievements of electro- 


technics in the last half century with — 
many of which he has /been intimately . 


connected, 


The Albert Medal was awarded to 
Thomas Edison in 1892 and to Dr. 
Alexander Graham Bell in 1902 for 
ae achievement in the electrical 

eld. 


+ + + 


100-Watt Radiophone Works 
450 Miles in Daylight 


[et was recently reported that five 


telephone sets of the Navy type 
which utilize two 50-watt power tubes, 
(Radiotrons U.V. 203), loaned by the 
General Electric Company to the U. S._ 
Forestry Service, at. Missoula, Mon- 
tana, for experimental work, have made 
it possible to maintain regular com- 
munication 205 miles overland by tele- 
phone and _ frequently one 
over air line distances of 450 miles. It 
is interesting to note that these ranges” 
were obtained in daylight, as well as in 
the evening. Communication has been 
carried on directly between Elko, Nev., 


and Salt Lake City, Utah, and also be- © 


tween Reno, Nev., 
City. 


It might be mentioned that these port- 
able telephone sets were not intended 


and. Salt Lake 


, 
| 
? 


| 


: 
| 
: 
| 


to provide transmission ranges over 
such distances and, in fact, were not 
expected to give reliable communica-_ 
tion overland over distances exceeding 


thirty or forty miles. 


her 
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Re-Birth of Radio in Germany 


By Cuaryes A. REBERGER 


FOLLOWING the termination of 

hostile relations with the allied 
powers Germany immediately turned 
attention toward the con- 


_ tinuation of. her pre-war radio devel- 
opments. ‘Coast stations prepared to 


receive. traffic and radio compass 
stations arranged to give bearings. 


| They broadcast prevailing weather 
_ conditions together with the latest 


marine obstruction information. 


The 
high power stations supply news so 


_ that those navigating the waters sur- 
_ rounding Germany may keep informed 
_ on the vital questions of the day. 


Foreign vessels are given the latest 


_data available regarding mine fields 
_ by radio broadcast and the geographi- 
cal location of any drifting mines 


which may have been reported is made 
known. This information aids in 


_ guarding the safety of vessels sailing 
into the German seaports. 


North Sea pilot boats. 


Radio equipment is being used suc- 


cessfully on board a number of the 


The antique 


_ method of securing the services of a 


| 


| 


_ reliable pilot by the aid of international 
flag signals is obsolete. These small 
craft cruise around in a certain radius, 
communicating with vessels bound for. 


German ports giving and getting all 


_ information pertaining to pilots. Ona 


recent voyage “The City of Hamburg,” 
during a hard blow off the mouth of 


the Elbe river found no pilot boat in 


the vicinity, but radio communication 
soon brought the pilot ‘boat with the 
pilot that had been previously engaged. 
Due to the heavy sea running it was 
impossible to come alongside to trans- 
fer the pilot so “The City of Ham- 
burg” was ordered to proceed up the 
Elbe river a distance where they could 


put him aboard. Had there been no 
radio installation aboard on this oc- 


| 


the 
later. 


_ casion the ship would have been forced 


to lay at anchor outside until the 
weather abated. 

Every four hours the station at 
Borkum Reef, broadcasts (on 800 
meters) obstruction reports and the 
latest mine field developments. Very 
recently a message was transmitted to 
the station at Nauen (POZ) from one 
of the American high power stations 
located within a short distance of New 
York City. ‘A reply was received at 
American. station six minutes 


It is expected that within a short 


time, a large number of freight and 
passenger vessels will be entering the 
‘principal German seaports and the goy- 
ernment. is making preparations at the 


various coast stations for the handling 


_of the traffic which is expected. Owing 
to the low rate of exchange at the pres- 


ent date, both the coast station and 
landline charges are small. 


WORLD WIDE WIRELESS 


American Rotartans Visit Lon- 
don Marconi House 


MERICAN delegates to the Inter- 
national Rotary Convention held 
in London paid a visit to Marconi 
House, Strand, to listen to a special 
program of wireless telephony which 
was transmitted with a low power set 
from Chelmsford. . 
An exhibition of films showing 
some of the activities of the Marconi 


Company was also given to the visitors 


in the Company’s private cinema. 


13 


Boat-Race News by Radiophone 


4 Fees radiophone was used extens- 
ively in reporting the results of the 
speed boat races at the Pageant of 
Progress, held on Lake Michigan at 
Chicago, Ill., on August 4-7. 

‘Arrangements to test the wireless 
telephone as an adjunct to newspapers 
were made by the Naval Reserve force 
in conjunction with the Great Lakes 
Naval Training Station and The Asso- 
ciated Press. 

The subchaser 419 was sent out 
from the Great Lakes Station and 


Keystone Photo 


View of the new French high power radio station to be erected at Saint Assise. 
This station will be one of the most powerful in the world 


No More Isolated Canadian 
Settlers 


Sie a. G on radio telegraphy ‘be- 

fore the Montreal Branch of the 
Engineering Institute of Canada, A. H. 
Morse, of the Canadian Marconi Com- 
pany, said wireless was essential not 
only for the development of Canada’s 
great unsettled territories, but for link- 
ing up important commercial centers 
separated by long tracts of thinly set- 
tled country, across which ordinary 
line telegraphic communication was 
subject to frequent and sometimes pro- 
longed interruptions, due to storms, 
etc. It.was his opinion that the future 
of ‘Canada was inseparably linked up 
with the wide application of wireless 
communication. 

Perhaps one of the greatest dreads 
of town-bred prospective settlers in 
Canada was the isolation that was to 
be anticipated. This isolation Mr. 
Morse held to be no longer necessary, 
as every farmer could be supplied with 
a nightly bulletin of the world’s news 
by wireless telegraphy or telephony, 
even though 500 miles from the near- 
est large town, and, at a comparatively 
small expense, every settlement 
throughout the great north-west could 
‘be put into telegraphic or telephonic 
communication with the outside 
world. ‘He considered it impossible to 
exaggerate what radio meant to Can- 
ada. 


Lieutenant Allan C. Forbes of the 
Naval Reserve immediately installed a 
wireless telephone set aboard. 

The 419 cruised about the race- 
course, the reports being telephoned di- 
rect to The Associated Press office and 
thence relayed throughout the country. 


+ + + 
Finland Opens Two New Radio 
Stations 


9 ae new wireless stations have 
been established in Helsingfors, 
Finland, which will provide radio com- 
munication with all Central Europe. 
Heretofore Finland ihas had only one 
3-kw wireless station, the range of 
which did not extend much beyond 
Copenhagen, Denmark. 

+ + + 

Plate Form of Antenna 


CN the description of the new type 
of antenna in THE WrrELEss AGE 
of April, 1921, it was stated that 
Oliver Lodge used in 1897 an aerial 
consisting of a pair of metal plates ele- 
vated from the ground. There is no 
inference in that statement that Oliver 
Lodge originated the plate form of 
antenna, but nevertheless we are glad 
to publish the information that Mar- 
coni disclosed the idea at a still earlier 
date. It has now been pointed out to 
us that Marconi disclosed the use of 
aerial plates in his English patent 12,- 
034, filed January 2, 1806. 
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Radiophone Fills Vacant Pulpit 


HE “choir invisible” thas been 
translated into the “minister un- 
seen” through the cumulative 
wonders of radio communication. The 
vacant pulpit of the Herron Avenue 
Presbyterian Church, Pittsburgh, Pa., 
was supplied with an invisible pastor 


\ 


UHI 


Fi 


Yk 
+ 


The receiving set with amplifier and loop 
antenna installed in the pulpit 


recently when the sermon being deliv- 
ered at Calvary Episcopal Church, ten 
miles distant, was transmitted by wire- 
less telephony to the congregation de- 
prived of its regular spiritual advisor. 
The Sunday evening religious services 
of one house of worship was the 
replica of another and creeds were 
temporarily subservient to a common 
end. 

The absence of the regular pastor at 
the Herron Avenue Presbyterian 
Church prompted members of the 
flock, who were acquainted with the 


reliability of radio communication, to 
consult the Westinghouse Electric and 
Manufacturing Company of East 
Pittsburgh, as to the practicability of 
having a sermon transmitted by radio. 
The suggestion of transmitting the 
sermon delivered at the Calvary Epis- 
copal Church to the pastorless congre- 
gation in the same city was taken kind- 
ly and the execution of plans proceed- 
ed without undue formality. 

A compact receiving set, consisting 
of a loop antenna, amplifier, and con- 
denser, was given a commanding posi- 
tion on the rostrum immediately in 
front of the pulpit. The loud-speak- 
ing horn expounded the Scriptures. 

An expectant congregation crowded 
into the ‘house of worship, eager to 
follow the fortunes of the experiment 
and innovation. The voices and music 
of the Calvary Episcopal Church choir, 
rector and organ, were received with 
unmistakable distinctness. The dispar- 
ity in Episcopal and Presbyterian 
forms of worship was no deterrent in 
following the pastor throughout the 
sermon. Interest was so well sus- 
tained throughout the religious serv- 
ices, that the proverbial sleeping 
brother in the amen corner was con- 
spicuously absent. 

The entire religious services of the 
Calvary Episcopal Church now are 
transmitted from KDKH on Sunday 
evenings. The distribution of these 
church services to amateur radio sta- 
tions has been a weekly occurrence of 
many months while wireless telephony, 
in functioning as the “invisible pastor 
and choir,” is of recent moment. For 
country-wide distribution a direct tele- 
phonic connection has been made with 
the house of worship. A radio opera- 


tor is permitted to occupy a seat in the 
choir from which position he can regu- 
late transmission. 

Speculation is opportune as to the 
development of the innovation which 
employs radio as an agency in utiliz- 
ing the office of one pastor to supply 


The bulletin board with the announcement 
“Services by Wireless Telephone” 


services to two congregations, although 
the houses of worship are ten miles 
apart and the flocks are of a different 
faith. Would it be too visionary to 
prophesy a centralization of the scrip- 
tural lessons whereby a_ centrally 
located pastor would exhort to a varied 
and remote congregation — even to 
the uttermost ends of the earth. Inter- 
esting speculation, to be sure! Certain- 
ly, radio in its latest adaptation has 
demonstrated its unbounded  flexi- 
bility. 


An Automatic Signal Recorder 


PPARATUS designed by Dr. E. 
A A. Eckhardt and Dr. J. C. 
Karcher of the Bureau of Stan- 
dards, records radio messages atto- 
matically, signals having been faith- 
fully copied from Lyons, France, a 
distance of approximately 3,865 miles. 
While other automatic-recording de- 
vices for displacing the human ear in 
reception of radio signals have claims 
to priority of discovery, the circuit and 
manner of arrangement of the newest 
one hhas claim to novelty. 

The recorder illustrated was de- 
signed for a specific purpose, namely, 
field service by the Coast and Geodetic 
Survey of the United States Depart- 
ment of Commerce. Thus, in its orig- 


By S. R. Winters 


inal adaptation, emphasis is lent to its 
possibilities for service to the survey- 
or, astronomer, and geographer. Its 
compactness lends itself to ready use 
in surveying, and the longitude of any 
point on the earth’s surface, however, 
far removed from cables and wires, 
may be determined within two-hun- 
dredths second of time or 33 feet. 
The circuit is comprised of a stan- 
dard electron-tube arm, tuned in the 
grid circuit, as is customary practice 
in ordinary receiving equipment. In- 
troduction of radio signals into the 
grid circuit is accomplished by use of 
a coil or other coupling arrangement. 
A potentiometer, introduced into the 
grid circuit, renders possible adjust- 


ment of the grid potential for retain-: 


ing the regenerative circuit in a quiet 
or non-oscillatory state, once it is 
placed in this condition by other meth- 
ods. If the circuit is slightly molested 
by incoming signals or other electrical 
disturbances oscillation will be given 
impetus and the circuit will continue 


- ina violent oscillatory state. Restora- 


tion to a condition of quiet, once os- 
cillation has gained headway, is feasi- 
ble by placing the so-called choke coil 
in the intervening field of the plate 
and grid coupling coils. 

Normally the choke coil circuit is 
open and will be short circuited by ac- 


egg eo il 


tion of a relay. This particular relay, — 19 


however, is actuated by the plate cur- 
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rent of the oscillatory tube. Due to 
the negative grid potential, when the 
circuit is in a quiescent condition, the 
plate current will be necessarily small. 
As soon, however, as oscillation begins 
the mean plate current will rise suffi- 
ciently to actuate this relay; conse- 
quently, short circuiting the choking 
coil. The latter being of a few turns, 
and low in resistance, oscillation is ef- 
faced, and thereby the circuit is re- 
stored to its initial quiescent state. The 
relay is released and the circuit is re- 
ceptive to another signal. 

Releasing of the relay closes the sec- 
ond contact which likewise closes the 
circuit on an electromagnetic writing 
stylus. By way of illustrating the 
method of recording the dots and 
dashes, assume that a signal starts to 
come in, continuous ‘oscillations are 
set up in the regenerative circuit, the 
relay being actuated opens the record- 
ing circuit and closes the short circuit 
on the choking coil, thus destroying 
the oscillations. The relay armature 
then opens the short circuiting contact 
when the choking coil starts on an ex- 
cursion to close the recording circuit, 
but owing to the fact that the signal 
is still coming in, the oscillations will 
begin immediately upon opening of the 
choking circuit. The relay arma- 
ture will be pulled back to again close 
the choking coil circuit without: clos- 
ing the recording circuit. Thus it is 
seen that the recording circuit is held 
open while the signal is coming in and 
is closed between signals. The length 
of time which the circuit remains open 
corresponds to the length of the signal. 
The dots and dashes are, therefore, 
readily recorded. 

Other experimental methods de- 
signed to annihilate oscillations did not 
prove so successful as the one de- 
scribed. Mention may be made of two 
other ways given trial, namely, causing 
the relay to open the plate circuit or 
that of throwing a choking condenser 
across the plate coil. These proved 


particularly ineffectual for receiving 
weak signals from a long distance. The 
apparatus, as employed for receiving 
long wavelengths, rendered it possible 
when attaching an antenna’ directly to 
the grid coil of the oscillating tube, to 
receive and record signals in the lab- 
oratory of the Bureau of Standards, 
Washington, D. C., from Lyons, 
France. One receiving tube only is 


RADIO SIGNAL RECORDER 
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and Geodetic Survey in the United 
States. The wireless recorder will be 
used in conjunction with a portable 
field antenna for receiving and record- 
ing on a chronograph drum time sig- 
nals sent out from Annapolis. The 
local time of the place at which the 
observations are being made will be 
recorded simultaneously on the chro- 
nograph drum by means of a differen- 


The automatic radio signal recorder 


used and it is of standard design. The 
antenna consisted of six wires, each 
about 50 feet long, and placed 60 feet 
from the ground. The apparatus as 
described, supplemented with a single 
stage of amplification, is being sup- 
plied the Coast and Geodetic Survey 
for field service in making accurate 
longitudinal determinations. 

The outfit can withstand the hard- 
ships incident to service afield, and a 
50-foot 6-wire flat-top antenna 4o feet 
above the ground is adequate for ordi- 
nary conditions. It is contemplated 
that the sensitivity of the equipment 
is such as to record Annapolis time 
signals at any field station of the Coast 


tially-wound electro-magnetic-operated 
writing stylus. Thus a difference in 
the local time and 75° meridian can be 
read directly from the chronograph 
record. The radio apparatus proper 
may be used with any kind of ‘chrono- 
graph drum or tape recorder. Dot and 
dash signals are indicated by short and 
long excursions of the recording pen 
from the datum line. In an Annapolis 
time signal these excursions are one- 
third of a second long, while the pen 
traces the datum line during every 
two-thirds of a second. The receiving 
equipment includes a regenerative elec- 
tron tube circuit in the plate circuit of 
which there is a telegraph relay. 


Radio Station 9YDof Nebraska Wesleyan University 


HE radio station at Nebraska Wes- 

leyan University (9YD) is a good 
illustration of the amount of public 
service which can be rendered the gen- 
eral public by a central station which 
fis always ready to disseminate the 
news. Except as interrupted by the 
World War, 9YD has gotten out a 
daily weather forecast at 8:50 A. M. 
for more than six years. An abbre- 
viated code is used as follows: P= 
barometric pressure in millimeters; 
T=temperature in degrees Fahren- 
ete) fe—tairs  R=—rain *S=snow? Z 
=thunderstoms; U=unsettled; C= 
cloudy ; Q=change; X=warmer; Y= 
colder; M = yesterday; N = today, 
O=tomorrow; t=north: 2=east; 3 


=south; 4=west; W=wind. Thus 
the forecast, P723T70W32.FXM.FN 
QOC.UO would be transcribed: Pres- 


sure 723mm.; temperature 70°F; 
wind southeast. Fair and warmer 
yesterday; fair today changing to 


cloudy; probably unsettled tomorrow. 
The forecast is followed by a synop- 
sis of the day’s news, both being large- 
ly copied over the State by radio en- 
thwsiasts generally as well as by school 
and college stations. 

The present equipment, as shown in 
the cover illustration of this issue, con- 
sists of a 1 kw. transformer with ro- 
tary and quenched spark gap, a radio- 
phone using 8 transmitting tubes, and 
a receiver with both honey-comb coils 


and loose-couplers and a detector and 
two-stage amplifier. The spark set has 
been ‘heard on the Pacific Coast and 
on the Gulf and the C.W. from the 
phone has been read for more than 
500 miles on 30 watts. The phone is 
used to supplement the spark set and 
also for giving evening concerts. The 
station is in charge of Professor J. C. 
Jensen of the Department of Physics, 
who thas for a number of years of- 
fered college courses in radio theory. 
Just now, in conjunction with a grad- 
uate student, Mr. 'M. P. Brunig, he is 
working out the details of a system of 
long-distance audibility measurements 
with special reference to weather con- 
ditions in the intervening territory. 
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Amplifying Heart Beats 


ALPITIATION: and other trou- 
bles of the heart may be diag- 
nosed even though the patient be 

far removed from medical facilities— 
say, in the middle of the Atlantic 
Ocean—by application of “wired 
wireless,” the discoverey of Major 
General George O. Squier, Chief Sig- 
nal Officer of the United States Army. 
The principle involved is similar to 
that which made possible the multipli- 
cation of the volume of the inaugural 
address of President Warren G. Hard- 
ing on March 4. 

A demonstration recently to a group 
of physicians of the United States 
Army at the Signal Corps Laboratory, 
Washington, D. C., for the first time 
revealed working plans of the remark- 
able innovation. A heart transmitter 
designed for the specific purpose, rest- 
ing by its own weight over the heart 
of the subject under examination, was 
placed in position. Passage of the 
blood through the various valves .of 
the heart is responsible for vibrations 
in an air chamber which faithfully re- 
produces the manifold actions of the 
blood when coursing through the 
valves of the heart. These, in turn, 
are conveyed over a wire—practical 


6XAD, 


HE station of Lawrence Mott, 
6XAD, on Catalina Island, off 
the coast of Southern California, 
is one which as Mr. Mott says has 


\ eH: 
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The installation of 6XAD, Avalon, Catalina Island, Calif., owned and operated 


application of “wired wireless’—to an 
amplifying equipment, consisting of a 
group of standard vacuum tubes. The 
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beats throughout the building. Doc- | 
tors, attending the novel performance, 
discussed among themselves the pe- 


Heart-beat amplifier in use by General George O. Squier 


tubes are not dissimilar to ones em- 
ployed in wireless telephony and teleg- 
raphy reception. The vacuum tubes 
when amplified actuated a special re- 
ceiver attached to a large horn, which 
distributed sound reflected by heart 


Catalina Island, Calif. | 


used with both. A separate detector 
is used with the Grebe. That of the 
Kennedy is self-contained. 

The transmitter is an especially de- 


*) 


by Lawrence Mott 


done “‘great execution” in radio work. 

The equipment of the station con- 
sists of a Kennedy longwave, and'a 
Grebe, type CR-3, shortwave receiver, 
with a Grebe 2-step amplifier that is 


signed and built-to-order apparatus for 
C.W. work, using from 3 to 5 tubes. 
Both the VT-2’s and the new Radio 
Corporation of America’s U.V. 202 
and 203 are used. The latter have 


culiarities of the hearts of different 
subjects as the actions were magnified. 
Distance is an irrelevant factor when 
heart beats are to be studied by the | 
vacuum tube amplifier. 


proved to be most efficient and satis- — | 
factory in every way. Signals from | 
the station have ‘been reported QSA 
in Chicago, and practically from all of 
the Western States and also in Van- 
couver. The transmitter is operated on 
A. C., by means of a specially de- 
signed transformer. The antenna of 
the station is the regulation size for 
amateurs, ground consisting in water 
pipe system, and a 7 fit. by 12 ft. piece © 
of %4-in. copper sheet buried 8 ft. 
directly beneath the antenna, and mid- — 
way between the masts, the highest of © 
k 
| 


j 
. 


"| 
7 
4 
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which is 70 feet. 
Catalina Island is peculiarly . well — 
adapted for radio work, as there is — 
practically no induction of any kind. — 
With the Kennedy extraordinary re- } 

’ 

5 

7 
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ceiving has been done. The larger pow- 
er stations of the world having been 
heard with one-step of amplification. 
Another transmitter is being built to 
use four of the new, and huge “iron 
tubes” that the Radio Corporation of 
America is soon to put on the mar- 
ket. With them it is expected to work 
Honolulu to the westward and New 
York the other way. ‘Mr. Mott is 
also. installing a specially designed 
radiophone on ‘his yacht, which is ex- 
pected to be good for too miles or 
more. 
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101st Signal Battalion, N.Y.N.G. 


N line with the reorganization and 
development of the National 
Guard, Company A, of the tIorst 

Signal Battalion, N.Y.N.G. (formerly 
the First Signal Battalion), has de- 
voted considerable attention during 
the past season to the development of 
its radio organization and to the train- 
ing of the radio personnel. 

To carry out the work, Company 
A, ‘has established at the 7Ist Regi- 
ment Armory, 34th Street and Park 
Avenue, a radio station complete in 
every detail. Radio apparatus and 
equipment has been received from the 
Signal ‘Corps, and in addition consid- 
erable special equipment has been fur- 
nished by the organization, or built by 
its members. 

The transmitting aerial is a flat top 
one, having 5-7 S.P.B. wires, 1% 
feet apart. It is 60 feet long, and’ L 
type with a 100 feet lead-in from the 
high end. The counterpoise consists 
of six wires 75 feet long, spread out 
in the shape of a fan, 90 feet beneath 
the flat top. The receiving is done on 
a single wire about 200 feet long ex- 
tending diagonally down from the top 
of the tower and at an angle of 30 de- 
grees from the transmitting aerial. 

The short-wave regenerative set at 
the left of figure I consists of a varia- 
ble condenser with a three-way switch 
in the primary circuit, a vario-coupler, 
two variometers, a detector and a two- 
stage amplifier. 

The long-wave honey-comb set was 
designed with a view to the greatest 
flexibility. The set as divided into 


three panels with individual boxes. 
The first consists of the honey-comb 
mounting and primary condenser with 
a three-way switch. The second panel 
is the secondary circuit complete with 
three variable condensers and the de- 
The last consists of a two- 


tector. 


By Grant Layng, Master Sergeant 


Figure 4—Field station at Peekskill, N. Y. 


stage ampiifier. All condensers are 
De Forest and the primary and secon- 
dary condensers have a vernier plate. 
V.T.-1 tubes and Baldwin phones are 
used. 

Special attention is called tothe dis- 
tributing jack shown between the sets. 
This. consists of two single-throw 
triple-pole anti-capacity switches with 
a common handle projecting through 
the top of the panel. This throws the 
antenna to either of the two sets and 
also lights the filament. Extra con- 
tacts are provided for a third set so 
that it is possible with a short throw 
to connect the antenna and a battery 
on any one of three sets. The phones 
are connected by means of a plug and 
cord which is inserted in the set be- 
ing used, All jacks on the block are 


“Bey pepe peti ako 


Figure 3—Experimental apparatus 


short circuiting and the upper jack also 
controls the six-volt battery on the 
loud speaker. 

The spark transmitter is a %4 kw. 
model 1915 Pack Set disassembled and 
installed in tthe rear of the panel. It 
consists of an open core transformer, 
Dubilier condenser, quenched spark 
gap and pancake oscillation trans- 
former, radiating 3 amperes on 475 
meters. The set as normally fur- 
nished used a hand generator turned 
by two cranks revolving at a speed of 
50 R.P.M. Through suitable gearing 
this gives the generator a speed of 
5000 R.P.M: In order to use this 
equipment as issued the gear was dis- 
connected from the generator. As the 
unit has an exciter mounted on the 
generator shaft the connections were 
changed so that the exciter operated 
as a D.C. motor and the fields of the 
alternator were excited direct from the 
D.C, supply mains. !Although the gen- 
erator would now run up to no load 
speed the flywheel was not sufficiently 
large to carry full load when the key 
was pressed. It was then necessary 
to obtain a 1-6 H.P. 5000 R.P.M. mo- 
tor and with this connected to gener- 
ator shaft the unit delivered full ca- 
pacity. Both the exciter motor and the 
external motor are connected in par- 
allel and start through the control re- 
sistance seen on the lower part of the 
panel. 

The telephone set also shown in fig- 
ure 1 uses four V.T.-2 tubes with a 
plate voltage of 350 volts obtained 
from a 110/350 volt dynamotor. Sim- 
plicity is the keynote of this set, which 
has no unnecessary controls on the 
face of ithe panel. The unit was first 
tuned with a variable inductance and 
variable conderisers. When the cor- 
rect condenser capacity was found, 
fixed condensers were substituted of 
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the same capacity, making a set prac- 
tically impossible to get out of adjust- 
ment. 

A radiation of .7 ampere is ob- 
tained using two tubes as oscillators 
and two as modulators. It has been 
reported OSA on phone as far as As- 
bury Park. 
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two WE-2 tubes for transmission and 
three V.T.-1 for reception. The pow- 
er is obtainéd from storage batteries, 
one four-volt 90-ampere hour unit — 
shown on top of case. Three batteries 


are used, giving 12 volts, which light 
the tube filaments and runs the dyna- 
motor shown over the clock. 


Normal 


Figure 2—Standard 


A recent drill was conducted by 
means of this phone set. The riding 
academy in which the mounted drills 
are held is about two miles from the 
armory and on this building a low port- 
able antenna was erected—using the 
short-wave set shown and three steps 
of audio-amplification. Captain Gor- 
man at the armory gave commands, 
which were successfully executed by 
the entire company on horseback. 

The experimental equipment used by 
the members of the radio detail con- 
sists of a wavemeter, a Wheatstone 
bridge, a three-stage shielded audio- 
frequency amplifier, a two-stage am- 
plifier, and a six-stage (four radio and 
two audio) amplifier, besides various 
types of tubes, high voltage D/C. me- 
ters and millimeters, as shown in fig- 
ate i) 


army equipment 


radiation is about .8 ampere on straight 
CW, no method of interruption being 


Figure 5—Interior of field station 


The portable units shown in figure 
3 are the newest army issue, and con- 
sist of an SOR-54A crystal set, SCR- 
121-A two-stage amplifier, an SCR- 
79A complete transmitting and receiv- 
ing unit and a station wavemeter. This 
main set in the center of the table uses 


provided. Besides this equipment 
shown there are four %4 kw. mule 
pack sets with hand generators. 

These portable units are used dur- 
ing the period of camp, and a typical 
installation erected at Peekskill, N. Y., 
is shown in figure 4. 
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With reference to operation the sta- 
tion is open every night between 8 and 
10 o'clock, two operators being on 
duty. Traffic is handled with ama- 
teurs and call letters used are SC1. 


During the coming fall, a shorter aerial — 


will be erected for two-hundred meter 
operation, at which time the call 2BGS 
will be used. Amateur traffic will be 
gladly accepted. 

Radio stations are also established 
and are operated by members of the 
organization. 2BGT ‘Radio Station 
number 1 is owned by Corp. Hunt, 
who is chief operator. There are two 
stations yet to be assigned as only 
members with the most modern equip- 
ment can be considered. The radio 
room is open to visitors every Mon- 
day and Thursday night, and all those 
interested are cordially invited to in- 
spect the station. 

In view of the present enlarging of 
the National Guard, there are a few 
openings for men interested in radio 
work. Instruction is given in both the 
mounted and dismounted drill, to- 
sether with work in visual signaling 


Kigure 1—The main station 


and telegraph operating. All men re- 
ceive Federal pay for the weekly drills 
and for two weeks of field service each 
summer. ‘Courses are provided in 
radio operation, by ‘progressive class- 
es; that is, a man enlisting in the or- 
ganization first enters the class in vis- 
ual signaling and thoroughly learns 
the code. From this class graduates 
go to buzzer practice and, after at- 
taining a speed of twenty words per 
minute, advance to radio instruction. 
Lectures on the basic principles of 
wireless are given during the first half 
of the instruction period, and acttal 
operation, care and maintenance are 
taught during the second half. All 
men before being allowed to operate 
the station are required to obtain op- 
erators’ licenses from* the radio in- 
spector’s office, and the organization 
at present has 15 licensed operators. 

The equipment of the organization 
includes horses,. motorcycles and 
trucks, as mobile operation is an es- 
sential feature of Signal Corp ma- 
netivers. 


Poland’s Transoceanic Wireless Station 


NEW radio plant will be lo- 
A cated near Warsaw, Poland, 

and it is estimated that the 
complete project will cost about 
$3,000,000. 

Representatives of the Radio Cor- 
poration of America and of the Polish 
Ministry of Posts and Telegraphs have 
signed a contract which will insure for 
Poland an international high power 
radio station. The contract was signed 
at the office of the Polish Legal Bu- 
reau, 42 Broadway, New York, and 
was attended by Prince Kazimier Lu- 
bomirski, Hipolit Gliwic, Edwin P. 
Shattuck, Stanislaw Arct, and Eugene 
Stallinger for Poland. E. J. Nally, 
President, and D. Sarnoff, General 
Manager, acted for the Radio Corpora- 
tion of America. 

Immediately after the signing of the 
contract, Mr. Nally and Mr. Sarnoff 
sent the following radiogram to the 
Ministry of Posts and Telegraphs at 
Warsaw, Poland: 

“On .this memorable occasion of sign- 
ing contract with your Government for 
erection of super power radio station 
in Poland for communication with 
United States please accept our sin- 
cerest congratulations and may we 
express the hope that the uniting of 
our countries by radio may still fur- 
ther strengthen and increase the friend- 
ship already existing between our 
people.” 

The radio system to be used is that 
which has been standardized for trans- 
oceanic communication. The station 
will be equipped with two 200-kilowatt 
Alexanderson high-frequency alterna- 
tors built by the General Electric Com- 


| pany, and the transmitting aerial wires 


will be about two miles in length sup- 
ported by ten towers each 400 feet in 
height. 

The first shipment of radio appa- 


‘ratus will leave the United States in 


about six months and construction 
work will begin immediately there- 
after. It will take approximately one 
year to complete the station, and it is 
expected that commercial radio com- 
munication between Poland and the 
United States will commence early in 


| 1923. 


Mr. E. J. Nally, who recently re- 
turned from Europe, where he investi- 
gated international radio communica- 
tion facilities, states that although ap- 
proximately ten per cent. of the Polish 
nationals are located in the United 
States—a greater percentage than any 
other foreign nation — Poland has 
never had adequate telegraph commu- 
nication with North America. Here- 
tofore, it has always been necessary 
to relay messages to and from America 
via other countries, which has sub- 
jected such communications to serious 
delay. However, with the opening up 


of the new radio station, Poland will 


have direct radio service with the 
United States of America without re- 
lay, and also with other countries 
within its range. 

The new Polish station will ‘have a 
normal transmitting radius of 4,000 
miles and the Radio Corporation un- 
dertakes to provide the necessary fa- 
cilities in the United States for han- 
dling traffic between the United States 
and Poland. This new radio circuit 
means another link in the world-wide- 
wireless chain of the Radio Corpora- 
tion of America. At present it main- 
tains daily and direct radio communica- 
tion tion service between the United 
States and France, Great Britain, Nor- 
way, Sweden, Denmark, Finland, Ger- 
many, and other European countries, 
as well as between- San Francisco, 
Honolulu and Japan. 
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ing of the station two years hence and 
that we all shall meet on the soil of 
Poland to commemorate this great 
event. I further hope that we shall 
also be present at the culmination of 
the contract which we have just signed 
and that we shall be able to look back 
on the thirty-year period therein pro- 
vided as one of harmonious co-opera- 
tion between our two countries while 
fulfilling our obligations. I want par- 
ticularly to emphasize,” ‘he concluded, 
“that- now that this great project is 
started, we all strive to make it a suc- 
cess and all work to carry out what we 
have set forth on paper and thave 
bound ourselves to honor. That, I be- 
lieve, will be the real test of our sin- 
cerity and I look forward to doing our 
share in a conscientious and’ earnest 
manner. You will find that we will go 


Signing of the contract between the Government of Poland and the Radio Cor- 
poration of America, for the erection of a high power radio station in Warsaw, 


Poland. Reading from left to right: 
Kazimier Lubomirski, Stanislaw Arct, 


Hipolit Gliwic, 
Hugene Stallinger, 


Prince 
Carl 


Edwin P. Shattuck, 
Edward J. Nally, 


R. Ganter, David Sarnoff. 


Immediately after the signing of the 
contract, the representatives were giv- 
en a luncheon at the Lawyers Club. 
Some timely and interesting remarks 
were made after the meal. 

Mr. Edward J. Nally thanked those 
responsible for the preparation of the 
contract which involved considerable 
engineering and commercial. skill and 
which necessitated conferences often 
lasting into the small hours of the 
night. 

“Poland thas the distinction of being 
the first foreign nation to negotiate 
with the Radio Corporation for. a 
complete high power radio station,” 
said Mr. Nally, “a project which will 
foster commercial relations between 
Poland and the United States in a most 
effective way and it gives me the great- 
est pleasure to see these negotiations 
successfully concluded. I hope that we 
shall all be present at the formal open- 
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much further than the letter of the 
contract in giving you service.” 
Prince Kazimier Lubomirski then 
responded. “For years, gentlemen,” 
said the Prince, “our country and 
yours have been exchanging wireless 
thoughts of sympathy and understand- 
ing. I am especially elated that my 
country should have been the first one 
to benefit by the genius and resources 
of America’s foremost radio engineers. 
The new station means future ex- 
change of mutual commercial benefits, 
social intercourse and other important 
dispatches, all of which will be inter- 
preted through the medium of the 
wonderful wireless system which you 
gentlemen will have been responsible 
for. Poland will soon find herself ab- 
solutely independent of other countries 
and agencies in order to establish com- 
munication with other nations, for 
radio means for us a direct and instant 
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means of transferring intelligence 
without the intermediary of censorship 
and other delays. The closing of this 
contract is specially significant when 
[ tell you, gentlemen, that we have re- 
cently arranged for a direct Warsaw- 
to-Paris aero circuit all of which 
further increases the usefulness ‘and 
scope of our new station. Poland ap- 
preciates your honest efforts, gentle- 
men, and it does not entirely consider 
the matter a mercenary one. It is a di- 
rect help to our republic which like 
your own has emancipated from for- 
eign bonds to the glorious freedom we 
now enjoy. In the name of Poland, 
therefore, I want to take this oppor- 
tunity to sincerely thank you all, gen- 
tlemen of the Radio Corporation, for 
your participation in this great en- 
gineering project.” 

Mr. David Sarnoff, General Mana- 
ger of the Radio Corporation spoke 
next and impressively of the epoch- 
making day not only for the Radio 
Corporation but also for the Republic 
of Poland. 

“T wish to draw a few parallels con- 
cerning the events of this project,” he 
said. “First, I may mention that this 
day marks exactly two years since the 
representatives of Poland first ap- 
proached the Radio Corporation and 
opened negotiations for the erection 
and ,operation of the Polish station. 
Time, energy and patience have been 


Distribution of Market News by 


\HE Missouri State Marketing 
Bureau of the Board of Agricul- 
ture, with headquarters at Jef- 
erson City, Mo., is working out ex- 
tensive plans for giving Missouri 
farmers government market news by 
radiophone. ; 

The government market news infor- 
mation will be received at the radio of- 
fice of the State Marketing Bureau off 
the leased wire of the United States 
Bureau of Markets. That wire will 
connect Jefferson City with the office 
of the Bureau at Washington, as well 
as with practically all. of the large 
grain, live stock, hay, fruits and vegeta- 
bles, dairy products, and other markets 
in the United States. 

A, powerful transmitting set will be 
installed at the offices of the State 
Marketing Bureau at Jefferson City, 
located in Missouri’s beautiful new 
capital building, whose dome is 280 
feet from the ground. From this cen- 
tral point of the State the radiophone 
should operate at its maximum effi- 
ciency to the advantage of Missouri 
farmers. The service is expected to be 
started early in the fall. 

The Missouri State Marketing Bu- 
reau will organize the wireless ama- 
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involved in the negotiations which have 
successfully terminated today 

“Second, it is an interesting fact 
that the career of: the Radio Corpora- 
tion began about the same time as the 
career of the Polish Republic and we 
are, therefore about the same age. 

“Third, we are both undertaking an 
important venture of the same nature 
for the first time; for this contract is 
the first made by the Radio Corpora- 
tion to erect a radio station in a foreign 
land and likewise it is the first radio 
contract made by the Government of 
Poland. 

“Furthermore, this contract is the 
first obtained by any American cor- 
poration to erect and perform a service 
of this kind on foreign soil. We are, 
therefore, especially proud of the hon- 
or conferred upon us by the Govern- 
ment of Poland and its able 
representatives. 

“The real test, however,” continued 
Mr. Sarnoff, “will come when radio 
transmission of intelligence between 
the United States and Poland actually 
takes place. As general manager of 
the Radio Corporation charged with 
the responsibility of giving practical 
effect to the contract we have this day 
signed, I shall consider it a privilege 
anda personal responsibility to see to 
it that the United States-Poland Radio 
‘Circuit meets not only the provisions 
of the contract, but alike the hopes and 


Radiophone 


By Daniel C. Rogers 


State Marketing Bureau, Jefferson City, Mo. 


teurs in that State, of which there are 
several hundred widely scattered in 
rural communities into a State organi- 
zation for receiving and distributing 
the market news information. A con- 
tinued campaign will be made to in- 
stall radiophone receiving outfits in 
every town of any size in the State. 
Newspapers, banks, rural telephone 
exchanges, farm bureau offices, live 
stock shipping associations, elevators 
and other headquarters interested in 
receiving and distributing government 
market news information on farm 
products will be requested to co-oper- 
ate in this new undertaking. 

During the strawberry shipping 
season from Southwest Missouri last 
May the Missouri State Marketing 
Bureau. purchased a radio receiving 
outfit for receiving strawberry mar- 
ket news at Monett, Mo., which was 
undoubtedly the first radio equip- 
ment ever purchased by a State or 
national agericy for the purpose of 
receiving and distributing market 
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wishes of both parties to the contract. — 

“The art of radio communication 
grows so rapidly and the peculiar 
geographical situation of Poland 
makes it so centrally located that by 
the time this station is constructed, — 
Poland radio may become an import- 
ant international factor. Indeed, the 
transmitting radius’ of this station 
should be such as to cause the voice of — 
Poland to be heard throughout the 
civilized world and Poland’s ability to 
make itself heard by the rest of the 
civilized world will provide your enter- 
prising republic with a force more — 
powerful than any army which you ~ 
can afford to maintain. May I not also 
emphasize the important fact that we 
are partners in this enterprise and as 
in the case of all partnerships the suc- 
cess of one is dependent upon the 
success of the other.” 

Mr. Arct said: “No doubt, Poland 
has many serious problems to face and 
its exchange is not what it should be, 
nevertheless, great progress has been 
made and the present administration is 
to be complimented on the great work 
of Government organization. which has 
been accomplished in the past two 
years. Contrary to some recent state- 
ments, Poland is far from bankruptcy 
and will discharge all its obligations in 
due time. The new radio station as 
well as other commercial projects will 
news information for the farmer. 


apa 


Stee My tes, rE Ae 
el i eg ge CPs eR — 


MRE Re > a 


initiate 


LaDy 


news information for the farmer. 
Similar service is being rendered in 
the watermelon district of Southeast 
Missouri, with the big watermelon 
shipping season opening up in that part 
of the State the latter part of July. ~ 
‘A radio receiving set is now being 
operated by the State Marketing Bu- ~ 
reau at Jefferson City to’ receive gov- 
ernment market news information now 
broadcasted daily from the KDEL of- 
fice operated by the Post Office De- 
partment at St. Louis, Mo. This in- 
formation is being given to local news- 
papers and the Associated Press. 
The plans for putting into operation © 
this most elaborate system of distrib- 
uting market news information to 
farmers ever undertaken by any State, 
or-even the Federal Government, has 
been generally :pronounced feasible by 
the majority of the larger manufac- 
turers and jobbers of radio equip- — 
ment. ik 
At first no attempt will be made to 
expand the work in Missouri further 
than installing receiving sets at some 
important office in each of the several 
important towns of every one of the 
114 counties in ‘Missouri. 4 
(Continued on page 31) 
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A New Negative Resistance Thermionic 


NE of the most interesting physical 
phenomena is that of negative 
resistance. This property of cer- 
tain devices is a’ very extraordinary 
one. The current through such conductors does not 
increase as the potential difference across the conduct- 
or increases but actually ‘becomes less. Conversely, a 
decrease of potential produces an increase of current. 
This remarkable effect may be utilized in an infinite vari- 
ety of ways. The chief application of a negative resistance 
device is its use to neutralize the positive or ordinary 
resistance of a circuit. In this way it is possible to over- 
come the losses in a circuit due to its ohmic resistance. 
The arc and vapor lamp possess negative resistance 
characteristics and the properties of the former have en- 
abled it to be used as a generator of continuous waves. 


Figure 1—One form of the Biotron circuit 


The device which has, however, become best known as a 
negative resistance for use in wireless receiving systems is 
the Dynatron vacuum tube. This tube takes advantage of 
the emission of secondary electrons from a bombarded 
anode. 

Realizing the inherent possibilities of any device possess- 
ing stable and readily-obtained negative characteristics, the 
writer tackled the problem with a view to making use of 
the ordinary three-electrode tube. The purpose of. this 
article is to give a short account of the principles on which 
the resultant device works. 

The popular tendency being to give negative resistance 
devices distinctive names with the suffix “-tron,” it has 
been decided to call the present arrangement the “Bio- 
tron,” which, as its name almost implies, involves the use 
of two tubes. The Biotron circuit is shown in one form 
in figure 1. The anode circuit of a three-electrode tube 
V, contains a milliammeter M and a variable anode battery 
H,. An electron current will take the path F, A, M 
H, F,, giving a steady reading in M. 

Let us confine ourselves for a moment to this circuit. 
If we increased the voltage of the battery H,, the poten- 
tial of the anode A, would increase and the anode.cur- 
rent would be augmented. The circuit across which M 
and H, are connected possesses ordinary resistance. An 
increase of voltage produces an increase of current, while 
decreasing the value of H, would cause a decrease of cur- 
rent through H,. The problem before us is to arrange 
matters so that the reverse effect is obtained. 

Now, supposing that the increase of potential applied 
to A, be reversed in sign and applied to G,, we will see 
that the negative potential on G, will tend to decrease the 
anode current of V,. There would thus be two simul- 
taneous effects: an increase in anode potential tending 
to increase the anode current and a decrease of grid po- 
Since the 
potential on the grid has a much greater controlling effect 
than the same potential on the anode (about 5 to 10 times, 
usually) it is clear that the final result would be a de- 
This negative resistance effect 
is obtained in the Biotron by the use of a second three- 
electrode tube. 

This tube is necessary to reverse the sign of the poten- 
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By John Scott-Taggart 


tial increase ‘before applying it to the grid 
G,. The filament F, of the second tube is 
connected to the filament of the first tube 
(preferably by. using the same accumu- 
lator B,) and the anode A, is connected through B, to 
the second grid G,. The battery B, is used to neutralize 
the high potential of A, so that the potential of G, will 
be in the neighborhood of zero volts. It is to be under- 
stood that the circuits given here are those which most 
clearly indicate the theoretical action of the device. More 
practical circuits may be arranged for actual working. 
The anode circuit of the second tube contains an anode 
battery H, and a high resistance R of about 50,000 ohms: 
The electron current of this valve takes the path F, A, 
H, RF,. The steady current of about one milliampere 
through R will result in a steady potential drop across this 
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Figure 2—The Biotron used as a generator of oscillations 


resistance, the potential of the top end of R being about 
— 50 volts. This end of R is connected to the grid of the 
first tube through a battery B, which is so connected as to 
bring G, to a suitable potential in the neighborhood of 
zero volts, Under normal conditions, the current through 
M will have a steady value. If now, we increase the 
E.M.F. of the battery H,, the anode A, becomes more 
positive. At the same time, the grid G,, which is con- 
nected to the anode A,, also becomes more positive with 
respect to the filaments. The effect of G, becoming posi- 
tive is to incerase the electron current flowing through 
R in the anode circuit of the second tube. This increase 
of current will cause an increase in the potential difference 
across R, making the top end of R and therefore the grid 
G, more negative with respect to the filaments. The nega- 
tive potential applied to G, will tend to decrease the anode 
current of V,. This anode current will decrease because 
the increase in the anode potential is greatly outweighed 
by the decrease in the grid potential. Moreover, the po- 
tential changes in H, have not only been reversed by the 
second tube, but also magnified on the usual principle of a 
resistance amplifier. 

From the foregoing description it will be seen that the 
circuit A, M H, F, possesses negative resistance charac- 
teristics. A decrease of the potential of H, will make G, 
negative and G, positive. The anode current of the first 
tube will thus increase. In order to neutralize the ohmic 
resistance of a circtit all that is necessary is to include the 
circuit somewhere in series with H,. The actual value 
of the negative resistance produced may be varied by alter- 
ing the value of R or the position of the tapping T. If the 
resistance is of very low value or T is near the foot of R, it 
will be clear that the potentials communicated to G, will be 
very small and their effect may be so little as to be com- 
pletely outweighed by the effect of the potential on the an- 
ode. Under these conditions the device acts in the ordinary 
way as a positive resistance. By suitably adjusting R, 
conditions are obtained so that variations of the voltage 
of H, produce no change in the current through H,. 

The second figure shows the Biotron as a negative 
resistance generator of oscillations, the resistance. of the 
oscillatory circuit L, C, being neutralized by the negative 
resistance of the device, thus producing continuous oscil- 
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is now shown eliminated, a tap- 


lations. The battery B, 
taken to the 


ping from the anode battery H, being 
grid G,. 

Figure 3 shows the Biotron used as a receiver of un- 
damped or damped waves. The circuit L, C, is the closed 
circuit of the receiver and is connected in the anode cir- 
cuit of the first tube. The resistance of the circuit is 
thereby lessened. The oscillations in L, C, induced from 
the aerial circuit are consequently much stronger than 
would normally be the case. Weak signals are very 
greatly strengthened, being from 10 to 50 times the 
strength usually obtained. The audible signals are pro- 
duced in the telephones T which are preferably shunted 
by the variable condenser C,. The circuit L, C, may be 
readily made to generate oscillations. Under these con- 
ditions the circuit will receive continuous waves on the 
beat principle. As in the case of the reception of spark 
signals, the circuit will rectify the incoming oscillations. 
The effect may be enhanced by adjusting the variables of 
the circuit. 

In addition to the Biotron, the Eccles, Turner and Jor- 
dan arrangements and the Kalliratron employ two valves 
and produce a negative resistance effect. . Their arrange- 
ments, however, function in a different manner from the 
Biotron, which is independent of retroaction. Retroaction 
ss obtained in the other two arrangements by the use of 
coupling resistances. An increase of the grid potential 
of one tube produces an increase af anode current. This 
anode current flowing through a resistance communicates 
an amplified potential to the grid of a second tube in 
which the anode current has a second high resistance. 
The potentials across this resistance are now communi- 
cated back to the first grid and strengthen the potentials 
existing there. The magnified potentials are now re- 
amplified and the process is continued. A weak impulse 
is in this way built up by a back and forth action which 
does not form the basis of the action of the Biotron. 
Looking again at figure 1 it will be seen that the sudden 
increase of the potential of H, will produce an instan- 
taneous fixed decrease of anode current. This decrease 
of anode current does not alter the potential of A, and 
G, because the external circuit does not include a resist- 
ance. The decrease of anode current through V, does 
not, therefore, take any part in the operation of thé Bio- 
tron. The potential applied to G, is simply the amplified 
and reversed changed in the potential of H, and is inde- 

endent of the A, anode current. In the Eccles and 
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the potentials across this would be passed back so as to 
affect G, and so produce a retroactive effect which is an 
essential feature of their circuits but which is not used in 
the Biotron. The second tube and the single resistance is 
simply used to obtain amplification and a reversal of the 
potential. It is interesting to note that the other two in- 
ventions were produced with the object of strengthening, 
by retroaction, potentials in the input grid circuit of a 
tube, whereas the writer commenced solely with the idea 
of an input anode circuit. This explanation has been 
considered necessary because at first sight the Biotron, 
since it also uses two tubes to produce a negative resist- 
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Figure 3—The Biotron used as a receiver of undamped or damped 
: waves 


ance, might be thought to resemble somewhat the retro- 
active devices mentioned. From the description, however, 
it will be scen that the resemblance is confined to the use 
of two tubes. 

The Biotron is thus the first negative resistance device 
(except the arc and like arrangements) which does not 
utilize the phenomenon of secondary emission or of retro- 
action. It is a very stable and straightforward device 


and the value of the negative resistance is constant. The 


Dynatron is susceptible to small changes in filament cur- 
rent and the secondary emission feature does not lend 
itself to analysis. In the Biotron, however, the value of 
the negative resistance remains constant over wide varia- 
tions of battery voltages and its value is readily calculable. 
Moreover, the value may be varied smoothly between the 
widest limits by means of the inter-valve resistance and 
the characteristic may be made as steep as desired by us- 
ee amplifying tubes before applying the potentials 
o G,. 


The applications of the Biotron are as diverse as those 


of the Dynatron and it is hoped to give further applica- 
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nd the Turner arrangements, the decrease of cur- 
ld be passed through a second high resistance and 


tions in these pages at some future date. 


A Vacuum Tube Without a Filament 


R¢.G. SMITH and Dr. WV: 
M Bush, of Medford, Mass., have 

developed a vacuum tube 
for radio work in which no fila- 
ments vison employed: file idea, 
which belongs to Mr. Smith, accord- 
ing to Dr. Bush, has been in the proc- 
ess of development for over two years. 
iA working model that actually per- 
formed everything that the inventors 
claimed for it, was exhibited before 
the Boston section of The Instittite of 
Radio Engineers recently at Craft 
Laboratory, Harvard University. 

The new tube resembles a pair of 
metallic salt shakers stich as are used 
in any household, enclosed in a glass 
bulb. These cylinders are separated 
by a distance equal to the thickness 


of an ordinary sheet of paper. The 
tube is filled with Helium gas and the 
air removed. The ends of the tube 


‘ are sealed by means of brass caps, 


which act as terminals. 

The action which takes place in these 
new “S” tubes resembles that of an 
electric fan on a dozen or more rub- 
ber balloons in a store window. The 
stream of air has a controlling effect 
on the path the balloons must take. So 
it is with the permanent magnet em- 
ployed to produce the field in the tube. 
By the use of this field the velocity of 
the electrons is increased and results 
in the breaking up of the remaining 
gas liberating more electrons and caus- 
ing a means of passing an electric 
current across the gap between the 


two ‘‘salt shakers” in the tube. On 
the other hand, the control of the elec- 


trons is so perfect that it can block 
this flow of current if it attempts to — 


come back in the other direction. Such 


a combination is termed a rectifier, — 


and is similar to the action of any 
rectifier tube used, for instance in rec- 
tifying alternating current for charg- 
ing storage batteries. 

This new tube can also be used for 
this purpose. | 
rectifiying action of the tube that the 


inventors are most interested at the — 
the. 


present time. | However, they have 


made it operate as oscillator and am- 
plifier, but only on wavelengths above - 


1,100 meters, the lower wavelengths 
being impracticable for operation. 


Ls 
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It is, in: fact, in the® 
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A Method of Frequency Transformation 


T is sometimes desirable to employ 
continuous alternating currents 
having a frequency much higher 

than can conveniently be obtained by 
means of a high frequency alternator. 
In order to obtain currents of such 
high frequency various arrangements 
have been employed for transforming 
a continuous alternating current of a 
given fundamental frequency in such 
a way as to derive therefrom a cur- 
rent having a frequency harmonic to 
the fundamental frequency. In some 
of these systems means are provided 


small amount of direct current may 
be utilized to assist in tuning. 

Ass indicated in figure 1 a high fre- 
quency alternator supplies current to a 
circuit which includes an inductance 
made up of a closed iron core 2 and a 
winding 3. The winding 3 is also sup- 
plied with direct current from a suit- 
able source 4, the value of the cur- 
rent thus supplied being adjusted to 
provide the desired degree of satura- 
tion in the core 2. By this means the 


voltage wave produced at the termi- 
nals 5 of the winding 3, will be dis- 


ing 11, and including conductors 19 
and 20. The frequency trap consist- 
ing of inductance 21 and variable con- 
denser 22 connected in multiple in the 
work circuit and tuned to twice the 
frequency of the alternator will cause 
the work circuit to offer a high impe- 
dance to current of that frequency. By 
means of the condenser 23 the sec- 
ondary circuit may be tuned to twice 
the frequency of the alternator. 

It is apparent from the above de- 
scription that by connecting additional 
frequency transforming arrangements 


iB 20: 


Figure 1—Circuit showing the use of a single saturated core and a sinzle winding to effect a transformation of frequency 


for distorting the wave of the current 
of fundamental frequency from the 
sine form in such a way that certain 
harmonics are made prominent and 
these harmonics are segregated in cir- 
cuits which are resonant to the par- 
ticular harmonic or harmonics which 
are to be utilized. 

Mr. E. F. W. Alexanderson de- 
scribes an improved and simplified 
system in which any desired har- 
monic of the fundamental frequency 
may be obtained by merely varying 
the tuning of the radiating system. 

An iron core inductance is employed 
through which the current from the 
alternator flows and it is operated in 
such a way that it becomes saturated 
and thereby produces a distorted volt- 
‘age wave at its terminals. The circuit 
which includes this inductance and the 
source of current of fundamental fre- 
quency is preferably resonant to the 
fundamental frequency and is so ad- 
justed that it offers a relatively very 
high impedance to the flow of current 
of the harmonic frequency which is 
to be utilized. The distorted voltage 
wave produced is applied to a second 
circuit which is resonant to the de- 
sired harmonic frequency. This sec- 
ond circuit may also be so adjusted 
that it offers a high impedance to cur- 
rent of the fundamental frequency, or 
other means may be employed for pre- 
venting current of the fundamental 
frequency from flowing in the second 
‘circuit, and vice versa. If it is de- 
sired to produce a current having a 
| frequency equal to an even harmonic 
' of the fundamental the iron core in- 
_ductance may be saturated by means 
of a direct current. If an odd har- 
_ monic is to be utilized this will not be 
necessary although in some cases a 


torted and by connecting these termi- 
nals to a working circuit which is reso- 
nant to twice the frequency of the 
alternator a current may be obtained in 
the working circuit of double the fre- 
quency of the current supplied by the 
alternator. To prevent such a double 
frequency current from flowing in the 
circuit of alternator a “frequency 
trap”; that is, a device which offers a 
substantially infinite impedance to cur- 
rent of one particular frequency but 
comparatively low impedance to cur- 
rents of different frequencies, is em- 
ployed. This frequency trap consists 
of an inductance 7 and variable capac- 
ity 8 in multiple to each other and 
tuned for the double frequency. By 
means of the variable condenser 9 
the circuit may ‘be tuned to the fre- 
quency of the alternator. In the illus- 
tration the secondary circuit connected 
to the terminals 5, 6, is also the pri- 
mary circuit of a second frequency 
transforming arrangement similar to 
the first, and includes an inductance 
made up of a closed iron core 10 and 
a winding 11, the winding 11 being 
also supplied with direct current from 
the source 12. A frequency trap con- 
sisting of inductance 13 and variable 
condenser 14, connected in multiple 
and tuned for the frequency of the 
alternator will cause the secondary cir- 
circuit to offer a high impedance to 
current of the fundamental frequency. 
A frequency trap consisting of induct- 
ance 15 and variable condenser 16 
connected in multiple and tuned to 
four times the frequency of the al- 
ternator will cause the secondary cir- 
cuit to offer a high impedance to cur- 
rent of that frequency and compel this 
current to flow in’a work circuit con- 
nected to the terminals 17, 18 of wind- 


in series with the two shown it will be 
possible to secure currents of any high 
trequency desired. The arrangement 
described permits of the use of a sin- 
gle saturated core and a single wind- 
ing to effect a transformation of fre- 
quency. ‘All of the other systems of 
this nature employing a saturated iron 
core inductance, require the use of two 
separate cores and separate windings 
for the same. Since the principal 
source of loss in such a system for fre- 
quency transformation is in the iron 
core and its windings an appreciable 
improvement in efficiency may be made 
by using a single core, 

Figure 2 shows the high frequency 
alternator supplying current to the pri- 
mary 24 of a transformer, the secon- 
dary 25 of which is included in the 
local circuit which comprises the wind- 
ing 3 of the iron core inductance. The 
load circuit in this case comprises an 
antenna 26 provided with the tuning 
inductance 27. The frequency trap, 
which is employed in this case to give 
the local circuit a high impedance to 
the higher frequency current, com- 
prises an inductance 28 which is so ar- 
ranged that the capacity of the an- 
tenna serves in place of the condenser 
employed with the form of frequency 
trap shown in figure 1. The current of 
harmonic frequency may be considered 
as being introduced into the antenna at 
the point 29 at which the antenna is 
connected to the secondary 25. From 
this point there are two paralld 
branches of the circuit through which 
current can flow; one through the in- 
ductance 27, antenna 26 and the ca- 
pacity of the antenna to earth, and the 
other through a portion of secondary 
25 and inductance 28 to earth. Since 
these two multiple branches are tuned 


24 


so as to be resonant to the desired har- 
monic frequency there will be a large 
circulating current produced between 
the two branches. This circulating cur- 
rent will be the current which pro- 
duces radiation. 

In order to prevent the current of a 
harmonic frequency from flowing 
through the alternator the point 29 
at which the antenna is connected to 
secondary 25 is so chosen that the 
higher frequency current balances in 
the two sides of the secondary winding 
and the inductive effect upon the pri- 

mary winding 24 is 
-26 thereby neutralized. The 
-e4r3/method of operation 
whereby this neutrali- 

30 
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zation is effected is explained as 
follows: When the system is ad- 
justed so that the antenna itself 
serves as a part of the frequency trap 
the current circulating between the an- 
tenna and the inductance of the trap 
will be greater than the energy cur- 
rent furnished by the frequency trans- 
former. In other words, the frequency 
trap acts as a transformer from a 
higher voltage and a lower current 
to a lower voltage and a _ higher 
current. The antenna current is 
the sum of the current flowing in 
the inductance 28 of the frequency 
trap and the current delivered from 
the saturated core inductance. Sup- 
pose, for example, that with an an- 
tenna current of ten amperes, five am- 
peres are delivered from the saturated 
core inductance and the other five am- 
peres are added by the resonant con- 
dition in the frequency trap. It is ap- 
parent that if the antenna proper were 
connected directly to the lower end of 
the secondary 25 the five amperes de- 
livered from the saturated core induct- 
ance would be effective in inducing a 
current in the alternator circuit com- 
prising the alternator and the primary 
24. If, on the other hand, the antenna 
were connected to the top of secon- 
dary 25 the five amperes derived from 
the frequency trap would flow through 
the secondary 25 and be effective in in- 
ducing a current in the alternator cir- 
cuit. In either case there would be 
undesirable losses in the alternator cir- 
cuit due to the circulation of the higher 
frequency current therein. By con- 
necting the antenna to the middle point 


Figure 2—Circuit employing: ‘a frequency trap 
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of the secondary 25, however, the five 


amperes delivered ‘by one branch of the. 


higher frequency circuit will balance 
the five amperes delivered by the other 
branch and thereby neutralize the in- 
duction in the transformer and avoid 
the incidental losses. The current de- 
livered to the antenna from the satu- 
rated core inductance may be consid- 
ered as flowing downward through the 
upper part of secondary 25 and up- 
ward in the antenna. In order that 
the current supplied by the frequency 
trap shall add to this current it also 
must flow upward — 
in the antenna and,, 
hence upward thru 
theinductance 


By giving the capacity of condenser 
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is impressed directly upon the antenna. 


31 such a value as to compensate for 
the inductance of the frequency trap 
at the fundamental frequency the watt- 
iess component of this voltage may i 
be neutralized, and by varying the — 
point 29 of connection ‘between the an- 
tenna and secondary 25 the power — 
component of this voltage of funda- 

mental frequency may be neutralized. — 
It may happen that the same point of 
connection will be suitable for neutral- 
izing both the higher frequency cur- 
rent in the primary circuit and the — 
fundamental frequency current in the — 
antenna circuit. If this is not the case — 
a point of connection may be employed 


—— 


ees which is intermediate to the neutraliz- 
% ing points in order that : 

; both losses may be made 

small. 

> 

5 

} 
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Figure 3—Circuit employing two frequency traps for tuning to | 


low and high harmonics 1 


28 and the lower part of secondary. 
From this analysis it is evident that 
the harmonic frequency currents in the 
two portions of secondary are in oppo- 
site directions. 
given the connection should be made 
at the middle point of the secondary, 
in case the currents do not divide 
equally in the two branches of the 
higher frequency circuit the connec- 
tion may be made at some other point 
chosen so that a balance between the 
two currents will be obtained. 

This system of frequency transfor- 
mation has the advantage that it is not 
limited in its operation to the use of 
any particular harmonic of the funda- 
mental frequency. In order to bring 
out any one harmonic it is only neces- 
sary that the frequency trap should be 
tuned to that particular harmonic. 
Since the antenna itself forms a part 
of the frequency trap it is only neces- 
sary to tune the antenna for the par- 
ticular frequency desired without any 
change in the rest of the system. In 
developing the even harmonics the di- 
rect current saturation of the core 2 
should be employed while for the de- 
velopment of the odd harmonic direct 
current saturation will be unnecessary. 
Tt may be desirable in some cases, 
however, to employ a small amount of 
direct current in the winding 3 in or- 
der to assist in tuning. - 

The local circuit of the fundamental 
frequency may be tuned by means of 
the variable condensers 30 and 31. 
With this arrangement a portion of 
the voltage of fundamental frequency 


While in the example - 


While the arrangement shown in — 
figure 2 may be utilized for obtaining — 
currents of a frequency higher than 
the second or third harmonic it may _ 
be desirable in case such higher fre-— 
quency currents are to be utilized, to 
employ a frequency trap in the circuit — 
tuned to a lower harmonic to assist in 
accentuating the higher harmonics of — 
the fundamental. In figure 3 such an © 
arrangement is shown. The frequency 1 
trap comprising inductance 32 and ca- 
pacity 33 in multiple is tuned to the © 
lower harmonic frequency and the fre- — 
quency trap which comprises the in- 
ductance 34 and the capacity of the — 
antenna is tuned to the higher har- © 
monic frequency. Suppose, for exam- — 
ple, it were desired to obtain a current — 
having a frequency equal to that of the 
ninth harmonic of the source 1, then 
the first trap would be tuned to the © 
triple harmonic and the second trap to” 
the ninth harmonic. By the use of the 
triple harmonic trap an additional dis- 
tortion is introduced in the magnetic 
flux of the saturated core and this ad- 
ditional distortion thas the effect of in- 
creasing the electromotive force of the 
ninth harmonic. In this case, as in the © 
arrangement shown in figure 2, the ef- _ 
fect of the third harmonic in the pri- 
mary 24 is neutralized and the ninth — 
harmonic will have no effect upon the 
primary circuit since it will be con- 
fined to the second frequency trap. In» 
case the even harmonics are to be util 
ized the winding 3 will be supplied by 
a source of direct current as indicated 
in figures T and 2. 
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Detector and Three-Stage Radio Frequency 
Amplifier 


By Frederick J. Rumford, E, E, 
AssoccAeds BE: 
FIRST PRIZE $10.00 
tery is 6 volts 60 amperes; B battery 


HIS detector and - three-stage 
radio frequency amplifier was 
designed and built by the writer 

and operated for over a year with 100 
per cent. results. It ‘has all the ad- 
vantages the radio man could desire 
within reason. It is simple, effi- 
cient, practical, neat in appearance, 
and is built. of \ standard parts 
which can be purchased in most 
radio supply stores with the exception 
of the radio frequency transformers. 
The advantages secured are less howl- 
ing, positive selectivity, and a pro- 
nounced reduction in static signal ratio. 
The most objectionable difficulty is 
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__ very high frequencies. This will show 
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when signals below 500 meters (fre- 
quencies above 600,000 cycles) are 
used, because it impairs the radio im- 
pulses or signals and produces dis- 
tortion or weakness. With this par- 
ticular design and hook-up it is possi- 
ble to secure signals on wavelengths as 
low as 150 meters. 

Figure 1 shows the front of the 
panel with dimensions and various ap- 
paratus mounted thereon. Figure 2 
shows an end view of the outfit giv- 
ing the locations of the radio fre- 
quency transformers, the tubes and the 
brackets. Figure 3 shows the general 
wiring diagram or hook-up used with 
this outfit. Figure 4 is an interior 
sketch of the outfit, looking from the 
top. It shows the method of placing 
the radio frequency transformers in 
their respective places below the vac- 
uum tubes. Figure 5 is the trans- 
former bobbins, three of which are 
necessary for this set. The A bat- 


is 45 volts. 
radio frequency transformer connec- 
tions appear on the panel. ‘ 
The necessary articles are listed be- 
low with approximate cost: 
1 Detector vacuum tube Radiotron 
TReV2200 


3 Amplifier vacuum tubes Radiotron 
U.V. 201 at $6.50 19.50 


700 Vurrms 
®30 BES 


fi Mf 


4 Federal telefone jacks at 85c............ 3.40 
AUVieiesockets: at Dl .saaeceasuaret ees 4.00 
4 Back mounted rheostats at $1.50... 6.00 


3° Grid condensers at 50C ...c..cccccccccssesess 1.50 


6 Large binding posts at 20c .......... 1.20 
2 Ibs. No. 30 B & S magnet wire 
SO) LOU Re ne fens Oe REDS StS peaeae 3.00 
Brass strips for bracket assembly... 1.00 
1 12-in.x7¥4-in.x%4-in. formica panel.. 2.50 
1 Round wooden rod %-in.x11%-in.... 10 
SChe WS tlen Cecehes. Loses. ojcckoscet enter oietts, ook oD 
No. 8 B. & S bare copper wire.......... TS 
PLU AV IIOP, ..cs0sscRecte meee te kee 25 
IMeielefone pluie .:.cs:<ieseeeek ee As 
3 Wooden: bobbins at '25¢ .....ccccccesess. Ve 
$50.05 


It will not require much time to build, 
and a screw driver and’ drill are. all 
that are necessary in the tool line. 

The directions given below are for 
the construction of the panel, which 
can be of either wood, formica or 
bakelite. The panel in question was 
made of formica, 12 inches ‘long, 714 
inches wide, and % inch thick. It is 
measured and drilled as per figure 1, 
and then given a good coat of varnish, 
a dull black mere IN It 


The grid, filament and 
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Fig. 4 


Figures 1, 2, 4, 5—Constructional details and assembly 


condenser. 


should be sandpapered with number o 
sandpaper and rubbed to a smooth fin- 
ish. The necessary parts are then 
mounted upon it and it is ready for 
assembling. The panel can be mount- 
ed in a cabinet which will give it a 
neat appearance, 

The radio or high frequency trans- 
formers are very simple in the mak- 
ing. First, the builder must purchase 
from some wood working shop three 
wooden bobbins as shown in figure 5. 
They should be 2% inches in diam- 
eter with slots cut 1% inch deep. The 
secondary slots are %4 inch wide and 
the primary slots are ¥% inch wide. 
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The partitions are 1-16 inch thick and 
the hub is 3 inch long and 1 inch in 
diameter with a % inch hole drilled 
clear through the center. They should 
be given a good coat of shellac and 
left to dry thoroughly. 350 turns of 
No. 30 B & S enameled wire should 
be wound smooth and as level as pos- 
sible in the small slot of the bobbins 
which are the primaries allowing 
enough of the wire for the necessary 
connections. 700 turns of the same 
wire should be wound in the large slots 
of the bobbins making the secondaries, 
also allowing for connections. Care 
should be taken not to scrape the insu- 
lation of the wire. The primary and 
secondary of these coils have no direct 
connection other than through the grid 
‘Also make sure that the 
windings are all done in the same di- 
rection. These coils have a ratio of 
2to 1. Three of these transformers 
or coils are necessary. 

The transformers are fastened tight 
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against or on rod D, which in this par- 
ticular instance is of wood 1% inch in 
diameter and 11% inches long. The 
transformers should be spaced equally 
apart and between the vacuum tubes, 
as shown in figure 4, with the primary 
and hub on the left facing the panel. 

The following parts are necessary 
for the bracket assembly. A is two 
brass strips 36 inch wide, 1-16 inch 
thick and 5% inches long. It is bent 
as shown in figure 2, round at one end 
and at an angle on the other end. The 
end with the angle, screws or fastens 
to the back of the panel and extends 
out from the back, which in turn holds 
rod D on which the transformers are 
mounted. B represents two brass 
strips 34 inch wide, 1-16 inch thick 
and 11% inches long. C represents 
two brass strips 4 inch wide, 1-16 inch 
thick and 5% inches long, bent as 
shown in figure 2. These C strips hold 
up all the weight of the bracket as- 
sembly. 

To attach the bracket assembly first 
the A strips are secured to the panel 
firmly then the two B strips are laid 
across the A strips with the V-T 
sockets spaced properly apart and 
about %4 inch from the panel. These 
strips are bolted tight at each end of 
the panel, and they in turn are bolted 
to the A strip at each end, making a 
firm and rigid bracket support. 

The V-T sockets are placed across 
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the B strips and spaced equally apart 
and firmly bolted. The wooden rod 
D is placed upon the hooked ends of 
the A strips with the transformers on 
it. The rod D is bolted or pinned at 
each end to the A strips. All the 
tubes, etc., are mounted upon the back 
of the panel. The grid condensers can 
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of the filament on the tubes. 


figure 3. 
done as shown in figure 3. 


After assembling the adjustment of 


the whole outfit consists mainly of 


Figure 3—Wiring diagram for the detector and three-stage radio frequency amplifier 


be mounted beneath the V-T sockets.. 

The grid condenser used in this par- 
ticular instance is of .ooo1 mfd. fixed 
type. Number 8 B & S bare copper 
wire is used throughout the whole 
wiring. One wire is run direct from 
the negative side of the A battery be- 
neath the rheostats where it is tapped. 
Another wire is run below the jacks 
direct from the positive side of the B 
battery to the end jack. The other 
jacks take taps off the same wire. An- 
other wire is run direct from the posi- 
tive side of the A battery over to the 
last tube. The other tubes tap off this 
wire and connect to the remaining side 


tuning each grid circuit to the wave- 
length of the grid circuit of the pre- 
ceding tube. This is done by adjust- 
ing the radio frequency transformers 
upon the rod or shaft as shown in 
figures 2 and 4. After they are once 
adjusted the screws in the hubs of the 
transformers are tightened down and 
the adjustment is completed. 

The drawings are simple and self- 
explanatory, but in case of any diffi- 
culty, write me a letter in care of THE 
WIRELESS AGE, enclosing sufficient 
postage for return reply and I will be 
glad to help to the best of my ability. 


An Amateur Transformer Coupled R.F. Amplifier 


HE subject of radio frequency 
mplifiers is one which seems to 
be shrouded in some mystery. 
This is perhaps due to the fact that 
there is very little information actu- 
ally published on this subject. An- 
other reason why many or most ama- 
teurs have no radio frequency ampli- 
fiers is that a good, operative, all- 
around audio frequency amplifier is 
more easily made than a radio fre- 
quency one, and also there is much 
more practical amateur “dope” on 
audio amplification than radio. But 
radio frequency amplifiers have their 
advantages and it will be the object 
here to explain this and to give de- 
tails of a real radio frequency ampli- 
fier which the amateur can easily 
build) for himself. 

The radio frequency amplifier has 
one great advantage over the audio 
frequency amplifier. An audio fre- 
quency amplifier works ‘best on 
strong signals, in the same way that 
detectors work best on relatively 
strong signals. But the incoming sig- 
nal from the receiving antenna 1s 
very weak, and the only way to bring 
this signal up to the proper strength 
for efficient detection and audio ampli- 
fication is to employ a radio frequency 


By A. Reisner 
SECOND PRIZE $5.00 


amplifier. Amplify the weak incom- 
ing signals and then utilize the strong 
radio signal thus secured for efficient 
detection and audio amplification. The 
radio amplifier can be used efficiently 
where a detector and audio amplifier 
cannot. 

I have used an inductively coupled 
amplifier, with transformer coupling 
between plate and grid for the follow- 
ing reason. My experience with both 
resistance and transformer amplifiers 
has been that the transformer coupled 
amplifier gives many, many more 
times amplification than the resistance 
coupled amplifier. I have used a two- 
stage transformer amplifier, which has 
given more amplification than a four- 
stage resistance amplifier. Thus for a 
given amount of amplification the 
transformer coupled affair is less ex- 
pensive. In order to get the same am- 
plification with a resistance amplifier 
as with a transformer amplifier, the 
number of stages has to be increased, 
and this introduces difficulties in op- 
eration. Some people seem to think 
that the resistance amplifier is easier 
to handle and is more stable. How- 


ever, a two-step transformer amplifier 
is just as easy to handle and is just as 
stable and probably more so than an 
equivalent 5-step resistance amplifier. 
Furthermore by making the induct- 
ances of the coupling transformers 
high enough the transformer amplifier 


can be made to-cover as broad a range 


of wavelengths as the resistance am- 
plifier. For these reasons I prefer 
the transformer amplifier, and in the 


following, specifications will be given. 


which will enable the amateur to build 
one. It will be noticed from the il- 
lustrations that no mechanical mount- 
ing of the parts is given. This is be- 
cause it is relatively unimportant and 
each amateur can rely on his own in- 


genuity in building a panel or cabinet - 


to his own satisfaction. The impor- 
tant thing in the radio frequency am- 
plifier here described is to use the 
proper constants in his various trans- 
formers, condensers, etc. One thing, 
however, should be mentioned. In 
wiring the set care should be taken to 
make all the leads as short as possi- 


ble, in order to decrease the capacities __ 
and thus minimize the possibility of — 


generating oscillations. 


The schematic wiring diagram of 
the set is given in figure r. As will be © 


There is" 
a jumper wire shunted across the nega-. 
tive binding posts of the A and B bat-. 
teries, as shown in the wiring diagram’ 
The rest of the wiring is 
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seen a common battery is used for 
both filaments, and a common battery 
is used for both plates. The common 
battery for both plates is made possi- 
ble by using an inductively coupled 
plate-grid transformer. The same am- 
plification results could be obtained 
with an auto-transformer between 
plate and grid, but in this case sepa- 
rate plate batteries would have to be 
employed. Consequently the inductive- 
ly coupled type was chosen. 

R, is the filament rheostat, one rheo- 
stat being sufficient for both valves. 
R, is a high resistance potentiometer, 
value about 6000 ohms to 10,000 
ohms, shunted across the filament bat- 
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cover a fairly wide range of wave- 
lengths it is necessary to build the 
transformer so that the wavelength of 
each winding is approximately equal 
to the lowest wavelength to be re- 
ceived. The windings should, if pos- 
sible, be aperiodic; that is, have a very 
high resistance, in which case the am- 
plifier would be efficient over a very 
wide range of wavelengths. Tables 
show various constants of coils de- 
signed tto give definite wavelengths, 
but these are not given here owing to 
space limitations. However, any ama- 
teur can find these tables by looking 
over past issues of THE WIRELESS 
Woritp. The writer calculated his 
transformers from these tables and 


h 


figure 1 


Figure 1—Circuit diagram of the transformer-coupled radio frequency amplifier 


tery. By means of this potentiom- 
eter the necessary suitable grid voltage 
may be applied to the amplifier grids 
in order to bring the valves on the best 
portion of their characteristic curves, 
thus securing maximum amplification. 
The filament rheostat may be a stan- 
dard 6-ohm rheostat. T, and T, are 
the radio frequency coupling trans- 
formers. The proper design of these 
transformers is the most difficult part 
of building a transformer-coupled 
radio-frequency amplifier. In order to 
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and rear of the panel removed 

from the cabinet, and with the 
connection diagram, give a clear idea 
of the construction. 

The panel is the same height as the 
CR3 tuner with which it is used, and 
the binding posts correspond. The 
cabinet is the same except the length. 
Beginning at the left end of the panel 
is the rheostat, Ra for the two radio- 
frequency amplifying tubes. The two 
dials are for the condensers Cr and 
C2. To the left and right of the cor- 
responding windows in the top of the 
panel are the sockets for the induct- 
ance coils Lr and L2. These are duo- 
The grid condenser C3 


q pee photographs show the front 


lateral coils. 


formulae for an amplifier to receive 
from 500 meters to 1500 meters. 
Figure 2 shows the construction of 
the transformer. A form made of 
wood is built as shown in the figure 
having the dimensions there shown. 
No. 38 S.S.C. wire is used for both 
primary and secondary of the trans- 
formers, each winding having the 
same number of turns. About 550 
feet of this wire are used for each 
winding, giving a total number of turns 
per winding of. 660, wound in two 
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layers for each winding, 330 turns 
per layer. Between primary and sec- 
ondary there should be two 'sheets of 
oil skin paper for insulation, and the 
transformer may be finished with a 
covering of bookbinder’s cloth. Two 
binding posts are brought out at each 
end of the winding for the terminals. 
Each winding of this transformer will 
have a natural wavelength of about 
500 meters, and the amplifier thus built 
will cover easily the range given above. 
If resistance wire is used for the wind- 
ing the range of wavelengths covered 
efficiently by this amplifier will easily 
be multiplied by two or three. 

It is seen that the number of parts 
or separate elements required in this 
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Wigure 2—Constructional plan of 
the transformer 


amplifier are very small. The mechan- 
ical design is therefore very much fa- 
cilitated. Great care should be taken 
not to run plate and grid wires close 
or parallel to each other, for this will 
increase grid to plate coupling capaci- 
tatively and may result in undesirable 
oscillations being generated with re- 
sulting critical operation. With these 
precautions taken, unusual results will 
be obtained with this extremely eco- 
nomical amplifier. 


Radio Frequency Amplifier 


By S. Burdett 
THIRD PRIZE $3.00 


and the grid leak RI are mounted on 
the shelf between the tubes. 

The potentiometer P and the rheo- 
stat Rib of the detector tube come next. 
The grid condenser C4 is mounted be- 
tween the two shelves. The two small 
D.P.D.T. switches are for cutting the 
RF amplifier out of the circuit when 
desired. The two amplifier tubes and 
the bridging condenser complete the 
panel. These are connected in the 
usual manner, and are not shown on 
the diagram. 

The two condensers C1 and C2 are 
.0005 mfd. The grid condensers are 
the usual ones for the tube used. The 


grid leak Ri will vary from two to five 
megohms, according to the tube used. 

The theory on which the amplifier 
works, I believe, is that the circuit Cr- 
Li, when tuned to the frequency of 
the received signals, forms an infinite 
impedance to the signal oscillations 
and they are all impressed on the grid 
of the succeeding tube, while oscilla- 
tions of any other frequency go 
through it and are lost. In practice, 
select a duo-lateral coil of the proper 
inductance for the wavelength to be 
received, keeping in mind that the con- 
denser is only .o005 mfd. instead of 
oot mfd., which is the basis on which 
the coils are listed in the catalog. 

Use as large a coil as possible, with 


28 THE WIRELESS AGE 


THE 
Oe 


PRACTICAL WIRELESS TELEGRAPHY, By Elmer E, 
Bucher. Practical Wireless Telegraphy is the recognized 
standard wireless text book. Starting with elementary 
data, it progresses, chapter by chapter, over the entire 
field of wireless—fundamentals, construction and practical 
operation. 353 pages, 340 illustrations, handsomely $2 25 
bound) in ‘full cloth. - Price... 2.52.05. s esc ces e 


THE WIRELESS EXPERIMENTERS MANUAL, By Elmer 

E. Bucher. The only book published that comprehensively 
covers the theory and design of amateur wireless trans- 
mitters and receivers. Construction of transformers, high 
voltage condensers, spark gaps, aerials, masts, receiving 
sets for long and short wavelength reception are described 
in great detail. Construction and operation of regenerative 
receivers, cascade amplifiers, preferred circuits for long and 
short wave receivers, direction finders, underground aerials 
and the use of Weagant’s static eliminator for amateurs— 
all these are covered. 
Fullyaillustrated.\ (Price | seve. « o's auatee ss eke eke 


VACUUM TUBES IN WIRELESS COMMUNICATION, By 
E. E. Bueher. Tells in understandable language the fuu- 
damental operating principle of the vacuum tube. Shows 
over 100 different circuits for the practical use of the 
Vacuum Tube as a Detector, Radio or Audio Frequency 
Amplifier, Regenerative Receiver, Beat Receiver and Gen- 
erator of Radio Frequency Currents. Cloth. 184 $2 25 
pages, 130 diagrams and illustrations. Price.... e 
RADIO TELEPHONY, By Alfred N. Goldsmith, Ph.D. This 
complete text is intended for radio engineers, operators 
and experimenters, also radio electricians in the Navy, men 
in the Signal Corps, and especially men in the Aviation 
Service who handle radio equipments. Fully illustrated 
with wiring diagrams and photographs of ‘wireless tele- 
phone” apparatus. 
Full cloth. Price 


WIRELESS TELEGRAPHY AND TELEPHONY — First 
Principles, Present Practice, and Testing. By H. M. 
Dowsett, M.I.E.E. A new book intended to fit in between 
the elementary text book of the beginner and the highly 
specialized treatise of the advanced engineer and experi- 
menter. Cloth, 323 pages. Fully illustrated. $3 50 
Price e 


TELEPHONY WITHOUT WIRES, By Philip R. Coursey. 
Following a brief treatment of the early attempts at 
telephony by electro-magnetic waves, the volume takes up 
the various problems of speech transmission, describes 
ndvanced forms of spark and continuous wave production, 
are generators and vacuum tubes as producers of oscilla- 
tions, alternators and the various forms of frequency rais- 
ers and gives a broad discussion of the modulation of the 
transmitted energy. Receiving apparatus and amplifiers are 
also discussed, together with descriptions of the methods 
and operation of apparatus and circuits designed for inter- 
ference prevention. Cloth, 396 pages. Fully il- $5 00 
lusirated. Price <2 s/c pieatbisis) «0 siete ate Se ate «eis iene e 
RADIO INSTRUMENTS AND MEASUREMENTS. Here is a 
: book that should be in the hands of every wireless worker. 
Under the general heads that follow it treats simply and 
concisely of all phases of the subjects indicated. Funda- 
mentals of electromagnetism. Principles of alternating cur- 
rents, Radio circuits, Damping, Wave meters, Condensers, 
Coil, Current measurements. Instruments and methods of 
radio measurements. Resistance measurement. Sources 
of high frequency current, Calculation of capacity and in- 
ductance. Design of inductance coils. High frequency re- 
sistance. Miscellaneous formulas and data. $1 75 
Cloth bound, 332 pages. Fully NMustrated. Price e 


ELEMENTARY PRINCIPLES OF WIRELESS TELEGRA- 
PHY, By R. D. Bangay, Part I—This book has been used 
very largely for the training of Telegraphists to take sole 
charge of complete Wireless Telegraph Installations. All 
parts of the transmitting and receiving apparatus are de- 
scribed in a way to give the student a sound working 
knowledge of the apparatus entrusted to his care. $1 75 
Cloth, 212 pages, 132 illustrations. Price...... e 


Part It ; ; 
This second volume deals particularly with the 
component parts of a Transmitter. Each part is 
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AND THEIR APPLICATION TO WIRELESS TELEG- 
RAPHY. By S. J. Willis. A concentrated treatise covering 
the points in mathematics that have direct application to 
wireless telegraphy. Each subject is handled in a wonder- 
fully clear and simple style. Contents: Logarithms,:Geom-: 
etry, Algebra, Vectors, Use of Squared Paper, Solution to 
Examples, Useful Constants, Tables, Index. No wireless 
library is complete without a copy of this book. $1 75 
182 pp. Full cloth. Charts, diagrams and tables ° 
THE WIRELESS TELEGRAPHIST’S POCKET BOOK Q# 
NOTES( FORMULAE AND CALCULATIONS. By J. «A 
Fleming, M.A., D.Sc., F.R.S., Professor of Electrical Engi- 
neering in the University of London, Member of the Royal 
Institution of Great Britain. Contents: Mathematical Notes, 
Units, Dimensions and Systems of Measurement, High Fre- 
quency Resistance and Inductance Measurement, High Fre- 
quency Current and Voltage Measurement, Capacity Meas- 
urement and Predetermination, Bridge Methods of Measure- 
ment of Resistance and Inductance, High Frequency Cynom- 
eter Measurements, Wavelengths and Decrements, Aerials 
and Hlectric Radiation, Transmitters and Transmitting Cir- 
cuits, Receiving Circuits and Detectors, Practical Informa- 
tion for Wireless Operators, Mathematical and Physical 
Tables—Index. Bound in full flexible rich leather, stamped 
in gold with 
347 pages. Price 
POCKET DICTIONARY OF TECHNICAL TERMS used 
in Wireless Telegraphy. By Harold Ward. $1 00 
Jere Ch A ES SGbic oa Cod RICO OCNORNO CERES Oran e 


Ce ee oe 


1920 YEAR BOOK of Wireless Telegraphy and Telephony. 

It tells you what you want to know. Contents: Calen- 
dars, Wireless Suinmary for 1919, Record of Development, 
National and International Laws and Regulations, revised 
to date and reset in handy form with map indicating 
Wireless Stations of each country, Call Letters of Land 
and Ship Stations, Definitions, Directors of Technical 
Terms, ete.; also a large number of exclusive contribu- 
tions by eminent scientists on the following subjects: Di- 
Continuous Waves, 


Price 


CONSOLIDATED RADIO CALL BOOK (The _ Telephone 
Directory of the Sea), The Wireless Encyclepedia for 

data on Shore Radio Station Calis, Ship Radio Calls, Tele- 

graph, Cable and Radio Rates, Radio Compass Stations, 

Press Schedules, Weather Reports, Time Schedules, Ama- 

teur Radio Calls. Paper, 6x934 in. 

Price 


WIRELESS TRANSMISSION OF PHOTOGRAPHS. by 
Marcus J. Martin. This is a second edition, in which 
there is some amplification of points insufficiently dealt 
with in the earlier volume on wireless photography. It 
deals with a subject that is admittedly in the experimental 
stage, but presents a careful record of the significant ex- 
periments made to date as a means of placing future ex- 
perimenters on the right track in investigation of a sub- 
ject that holds enormous potentialities in transmission of 
news and detection of criminals. Cloth, 140 pp. $2 00 
Fully illustrated. Price ..........:. hac e 
CALCULATION AND MEASUREMENT OF INDUCT- 
ANCE AND CAPACITY. By W. H. Nottage, B.Sc. As- 
sociate of the Institute of Radio Engineers. Covering as it 
does the development during recent years in the design of 
instruments for these measurements, this book is especially 
valuable to every man who builds apparatus. Wireless 
engineers, laboratory assistants and amateur experiment- 
ers will welcome this book. Contents: Calculation of In- 
ductance, Calculation of Capacity, Measurement of Induct- 
tance, Measurement of Capacity, High Frequency Measure- 
ments, Appliances for Use in Measuring Inductance and Ca- 
pacity, Tables, Index. 144 pages, Full cloth. $] 75 
Fully illustrated. Price ............5.- ean e 


HOW TO PASS JU. S. GOVW’T WIRELESS EX- 
AMINATIONS. By E. E. Bucher. New edition 
revised and extended. 142 questions and answers. 
An ideal review quiz book when tsed with Prac- 
tical Wireless Telegraphy. Size 6144x 75 

934, Fully illustrated. Price....... Cc 


eee 


round corners and gold edges. $3 50 
ee e - 


LES 


RADIO TELEPHONY 
ELEMENTARY PRINCIP. 


29 


a a 


| 
| 
! 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
: 
| 
| 
J 
| 


ORDER BLANK 


WIRELESS PRESS, INC. 
326-328 Broadway, New York 


eee m meee eee eee esee eee eesseeeseeeee 


Enclosed please find §............ for which 
send me the books checked below. I am 
(not)-now a subscriber to the WIRELESS 
AGE. 


.Practical Wireless Telegraphy......... $2.25 
.. Wireless Experimenter’s Manual....... 2.25 
. Vacuum Tubes in Wireless Communica- 
ELOT tye spoke clare aeee oc fuel Se ED «chi coer ee 2.25 
.Wadio.. Telephomy- ise evonsre gs 0:s occ che) one. e acs 2.50 
. Wireless Telegraphy and Telephony... .3.50 
. Telephony without Wires ............. 5.00 
.Radio Instruments and Measurements. .1.75 


...Elementary Prine. of Wireless Teleg. I. .1.75 
..Elementary Princ. of Wireless Teleg. II. .1.75 
.. Practical Amateur Wireless Stations.... .75 

-How to Conduct a Radio Club 75 
..How to Pass U. S. Govt. License Exams. .75 


». Sound Method for Memorizing the Code .50 
-The Thermionic Walve ...........-..:;. 5.00 
-The Oscillation Valve ................ 2.75 

... Alternating Current Work ............ rR 
. Useful Notes on Wireless Teleg........ 2.00 


. Book1, 50c. ....Book2, 50c. ....Book 
3, 50c. ...Book 4, 50c. ...Book 5, 50c. 
. Textbook on Wireless Teleg., Vol. 1....5.00 
. Textbook on Wireless Teleg., Vol. IL. ..5.00 


-Short Course in Elem. Mathematics..... 1.75 

.. Wireless Telegraphists Pocket Book... .3.50 
Pocket’ Dictionary) 'i:..°t!.. seeie. < sc  s et 1.00 
..1920 Year Book of Wireless Tel. & Tel 4.00 
..Consolidated Radio Call Book......... 1.50 
..Wireless Transmission of Photos...... 2.00 
Robison’s Manual ..................2. 2.50 
..,.Caleulations and Measurements........ 1.75 


-1921 Operator’s Diary Pe 


CHP ree errr ceca ode 


.1921 Amateur’s Diary ............ ’ 2.00 
..Experimental Wireless Stations .......3.00 
..High Frequency Apparatus ........... 3.00 


.. Radio Engineering Principles..........3.50 


-Handbook of Technical Instructions... .2.50 
.Standard Tables and Equations .......3.25 
..* Wireless Age, 1 year’.............00, 2.50 


..*Wireless Age, 1 year, with book order 2.00 


* Postage Outside U. S., 50c. Extra. 


When writing to advertisers please- mention THH WIRELESS AGE 


30 


a minimum of capacity in the con- 
densers C1 and C2, when receiving 
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short waves. After the coils are 
plugged in, set the condensers at mini- 
mum, and set the grid variometer at 
the proper setting for the wavelength 
to be received. Then increase the ca- 
pacity of the condensers until the sig- 
nal is at a maximum. This will be 
just before a click is heard in the 
phones, and the tube starts to oscil- 
late. The plate variometer may then 
be advanced to increase the signal 
strength. 

The amplification with two-step 
radio-frequency is about 75 per cent. 
of two-step audio-frequency. Static is 
noticeable, but is not amplified, except 
a slight amount on the received wave- 
length. I have been using the ampli- 
fier a great deal on telephone recep- 
tion, and find it a great advantage over 


Efficient Design of Combined Receiver 
and Radiophone Transmitter 


INCE the article on “Efficient De- 
S sign of Regenerative and Amplifier 
Circuits” appeared in the January 
issue of THE Wrretess AGgE, dozens 
of lettets have been received from 
amateur throughout the country ask- 
ing what kind of variometers were 
used, whether mica grid condensers 
were all right for the amplifying 
tubes, what make of amplifier trans- 
‘ormer was recommended, etc. Not 
few of these letters asked if it 
wasn’t possible to so construct a radio- 
phone that. it could be used in con- 
‘unction with this circuit and, by the 
simple throw of a switch, use the same 
*B” batteries for both receiving and 
ransmitting. It was desired that the 
transmitter should be capable of de- 
nendably working a distance of 15 
ales with economical use of the “B” 
atteries—in other words, the com- 
ylete circuit should be truly efficient. 
The following article will describe a 
radiophone transmitter which is easily 
capable of transmitting a distance of 
over 20 miles in the daytime. With a 
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audio-frequency amplification, the only 
objection being a tendency to oscillate 


Figures 2, 3—Front and rear of panel 


and the difficulty in tuning. Nearby 
high-power stations are cut out, and 


By G. N. Garrison 


plate potential of but 175 volts 30 
miles has been successfully covered. 
The plate current at no time exceeded 
19 milli-amperes and but one tube was 
used as both oscillator and modulator. 

Referring to the drawing, the 
antenna inductance L consists of a 
cardboard tube 6 inches in diameter 
wound with 30 turns of No. 18 an- 
nunciator wire. This inductance should 
be tapped every second turn for vary- 
ing the inductance of the oscillating 
circuit and for varying the wavelength. 
If a layer of insulating tape is first 
evenly wound on the tube and the wire 
wound on top of that, it will be found 
that the winding will stay in place in- 
definitely and that no shellac or other 
binder need be used. ‘The radio fre- 
quency choke L-1 has an inductance of 
1.3 m.h., and may be wound if de- 
sired, but a DeForest L-150 honey 
comb coil has been found to give ex- 
cellent results. K is the regulation 
audio-frequency choke and helps to 
keep the plate of the modulator tube 
at a constant potential. Two bell- 


_also nearby “hams” who are not tuned 
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closely. The addition of vernier plates 
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to the condensers would make tuning: 
easier. 
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ringing magnets connected in series: — 
may be used -for this purpose. The it 
condenser C should have a capacity 

of at least .oo5 mfds. and is inserted’ — 
in the circuit to prevent injury to the 
“B” ‘batteries and condenser C-2, ~ 

should the latter become short-cir- 
cuited. The condenser C-2 should 
have a maximum capacity of .oo1 
mfds. and should be variable. The 
grid condenser C-1 need not hhave a 
greater maximum capacity than .005 
and should be variable until the proper 
value has been found. The resistance 
R should have a value of 5,000 ohms 
and the resistance of R-r should be 
equal to the resistance of the second- 
ary of the modulation transformer 
M-2. The object of these resistances 
is to keep the grid from becoming ex- — 
cessively heated. In the absence of 
these resistances the writer actually 
succeeded in melting the grids of three 
perfectly good tubes. The microphone 
is represented at M-1 while the buzzer 
is designated as B. Both are con- 
nected around a single-pole, double- 


5 eT er gto tg 


wets 


SEPTEMBER, 1921 


throw switch so that either may be 


used at will. 


When. switch S-1 is thrown to the 
right and switch S-2 is closed, the 
grid of the second tube is modulated 
while the first tube acts as an oscil- 
lator. Inthe event of this second tube 
burning out or, if the constructor has 
but one tube available, the switch S-1 
is thrown to the left and switch S-2 
is opened. Conversation may then be 
carried on by using the first twbe as 
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pole double throw switch may be used 
for this purpose, making but one 
operation necessary for the transit. 
Two separate grounds, G and G-1 are 
used. This is not absolutely essential, 
but their use eliminates the necessity 
for an additional switch. 

Two tubes ‘connected for trans- 
mitting consume about the same cur- 
rent from the “B” ‘batteries as one 
tube. This is due largely to the fact 
that only one tube is oscillating. A1- 
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a cOarse-wire variocoupler the second- 
ary of which is untapped. This was 
found to be a considerable improve- 
ment over the coupler previously de- 
scribed. 

A cabinet or panel 15 by 24 inches 
is ample for the complete receiver 
while a separate panel 10 by 15 inches 
may be used for the transmitter. 
Mica grid condensers are perfectly 
suited for the grids of the amplifying 
tubes while the amplifying trans- 
formers may be of any standard make. 

In designing circuits such as the 
above for maximum efficiency, use is 
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Figure 1—Wiring diagram of the combined receiver and radiophone transmitter 


both oscillator and modulator. Since 
the voice will carry no better than the 
extent to which the carrier wave is 
modulated, it is highly desirable to 
make use of both tubes, switches S-1 
and S-2 being used for emergency 
only. 
The 


double-pole, double-throw 


| switch, when thrown to the left auto- 


matically connects all of the “B” bat- 
teries in series and at the same time 
places them across the plate and fila- 
ment of the transmitting circuit. This 
switch and the “A” battery switch are 
the only ones that need to be moved 
when changing from the receiving to 
the transmission position. ‘A three- 


though the radiation is no greater with 
two tubes than with: one, the results 
obtained by using two tubes as evi- 
denced at the receiving station, are at 
least 50 per cent. better on account of 
more nearly perfect modulation. It 
is also much easier to “raise” a de- 
sired station. With this circuit and 
less than 200 volts on the plates, a 
radiation of a little better than .6 am- 
peres was obtained. 

The receiving circuit is practically 
the same as that given in the January 
issue of THE WIRELESS AGE with two 
exceptions. An additional step of 
amplification has been added, and for 
the antenna coupling M. is substituted 


made of the theory that high fre- 
quency currents tend to travel on the 
surface of conductors. Ordinary cop- 
per wire, no matter what the size has 
but one surface. By actual test the 
increased efficiency was at least 25 per 
cent. when the transmitting and receiv- 
ing instruments, and the terminals 
both inside and outside the cabinets, 
were connected with 1%, No. 20 gauge 
copper tubing. 

With this three-stage amplifying 
circuit and a Baldwin receiver at the 
end of a phonograph horn, the head 
phones may be entirely disposed of 
and phonographic music and speech 
be clearly heard across the room. 


Distribution of Market News by Radiophone 


Sufficient interest has already been 
expressed in the project to warrant 
the belief that farmers, bankers, coun- 
ty agents, newspapers, rural telephone 
exchanges, dealers in farm products, 
merchants and others, will liberally 
subscribe to the purchase and main- 
tenance of one of these radiophone 
outfits in their respective communities, 
the cost of which would be only trivial 
when apportioned between the leading 
citizens of a given community. In 


(Continued from page 20) 


fact, the cost for maintaining such a 
service by individuals is not expected 
to be prohibitive and the State Mar- 
keting Bureau of Missouri is looking 
forward to encouraging the installa- 
tion of inexpensive radiophone equip- 
ment in thousands of farm homes 
throughout Missouri. 

If this ambitious program is worked 
out to a success, there will be a new 
version in Missouri of the old poem 
entitled “Why Boys Leave the Farm.” 


In addition to receiving valuable mar- 
ket information on wheat, live stock, 
cotton, fruits and vegetables and other 
farm products, farmer boys and girls 
in Missouri will be able to sit in their 
homes and entertain their friends by 
listening to a concert given by the 
Minneapolis Symphony Orchestra at 
Minneapolis, or to Galli-Curci or Ca- 
ruso in Chicago or New York. 

The first Missouri radio exhibit was 
at the Centennial State Fair. 
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RELATIVELY high wireless 
A pole must be of heavier con- 
struction and more rigid than 
one of average height, Built-up tow- 
ers of latticed construction fulfill these 
requirements and are inherently more 
stable, They cost very little more than 
a correspondingly rugged pole of the 
straight type, while their greater serv- 
ice and neater appearance make them 
more desirable. 

The design discussed here was built 
and erected by the writer for 6ZN in 
San Fernado, Cal., owned by Messrs. 
H. B. Denis and \C. A. Taylor. It has 
been in service for several months and 
has withstood very severe wind strains. 
The tower is 50 inches square at the 
base, 10 inches square at the top and 
100 feet in height. Detailed dimen- 
sions will not be given, but rather an 
outline of the method of construction 
and erection involved, as this type pre- 
sents some new features in both these 
operations. 

Wireless poles should be guyed at 
shorter intervals progressing toward 
the top and the sections should be of 
corresponding lengths; that is, joints 
should occur at the point where guys 
are attached. The lowest or base sec- 
tion will be the longest and the others 
may (be shorter by 2 feet intervals, suc- 
cessively. 

The exact size of the section at each 


end should next be determined. This | 


is readily given by the formula: 
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The latticed wireless tower in two stages of construction and in completed form, 100 feet high 
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Latticed Wireless Towers for 
_ Amateur Stations 


will be noted later — to support the 
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Design of the hoisting jig and first section 
of the tower 


L (S,—St) 
sf —=; 7 a ++ Se 
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Where 

S:=Width in inches at any point 

S,—= Width in inches at base 

S:=Width in inches at top 

L=Distance in feet from top 

H=Height in feet of tower 

Both ends of every section should 
be framed with 1 inch by 3 inches, 5 
inches back from the ends in order to 


‘give support while handling and—as 
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hoisting jig. A similar frame of 1 


inch by 3 inches should be placed at — 


the upper end of every section except 
the first two, at the point where the 
horizontal lath members would normal- 
ly be placed (see sketch) to serve a 


“standing room.” 


The cross members should be placed 
so that the diagonals intersect at an 
angle of slightly less than 45 degrees. 
The vertical side members are 2 x 2 
inches in section and should be as 
straight and clear as possible. Two 
opposite sides of a given section may 
be built up separately and these two 


. then combined with similar latticing to 


form the completed section. The lat- 
ticing is made from 8-foot lath. These 
are slightly heavier than the ordinary 
lath, being 3g x 11% inches section. A 
box nail about 114 inches in length 
was used and not less than three were 
driven at each end. Two nails were 
driven through the intersection of the 
diagonal members and clinched. The 


four struts of any one section should 


be of exactly the same length and 
their ends flat and square. Time will 
be saved by painting or staining the 


pieces before assembling, but they 


should be allowed to become thorough- 
ly dry. The legs may be set two feet 
into the ground in concrete or they 
may be placed on a smooth concrete 
base. In the former case the concrete 
should not be placed until the section 
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has been placed in a truly vertical 
position. 

The joints are made by nailing and 
wiring 2-foot pieces of 1 x 2 inches 
along the inside of the struts. The 
two lowest sections joined in this man- 
ner may be erected as one piece. The 
guys should be attached and may be 
used to pull with from the other side. 
Heavy pike poles and several strong 
assistants can easily raise thirty or 
forty feet high enough so that the pull 
on the opposite guy will swing it into 
position. Steps should ‘be firmly nailed 
to each section at about 2-foot inter- 
vals. 

The succeeding sections were raised 
by means of the jig shown in the 
sketches. The jig should be as light 
as possible, as it has to be managed by 
one or perhaps two persons in a rather 
small space. The side members may 
be I x 3 inches and are latticed much 
like the tower. The long leg must be 
two-thirds the length of the longest 
section to be raised. This is important 
as the section must be lifted from a 
point above the middle and must be 
raised to the level of the section be- 
neath. The shorter leg may be two- 
thirds the length of the long one. Tihe 
inner ends. of both are bored to fit a 
34 inch pipe and are spread to a dis- 
tance greater than the top of the sec- 
tion in place. A bolt through A sup- 
ports a heavy pulley through which a 


%-inch rope passes from inside the 
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tower to the new section outside. A 
heavy wire (No. 10 or two of No. 12) 
is securely attached at A and is held 
at B in such a way as to prevent the 
member B-C from hinging, From B 
this wire extends down to a small 
block attached to the legs at the base. 

A hinged stipport is constructed at 
C by wiring notched pieces of 2 x 2 
inches to the pipe inside the side struts. 
These in turn are firmly attached to 
the struts. The pipe itself, however, 
may be securely wired to the two struts 
on that side and rested on the I x 3- 
inch frame mentioned above. The jig 
may be laid in a folded position across 
the top of the tower while the hinge is 
being attached. 

The next section with guy wires in 
place is set up beside the base under 
A. The rope from A is attached with 
a yoke to two struts of this section at 
a point just above the middle. A light 
rope or wire should be attached to the 
same point on the opposite side to 
guide the section wp and prevent it 
from “going-on-over” when the jig 
is pulled back as will be seen later. 

The jig is then hinged back to the 
position shown in the sketch; the point 
A being just over the edge of the 
tower, and the small block securely 
tied. 

One man should be at the jig where 
he can assist in lifting and be ready to 
fasten the joints quickly. Another will 
be needed to pull from the ground and 
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manage the small block while a third 
should steady on the guide rope.’ The 
section is pulled steadily up to its 
proper level and the supporting rope 
tied at the base. The small block is 
then slowly taken up until the section 
hangs directly over the tower, and it is 
then retired. The guide rope is pulled 
up fairly tight during this process in 
order to prevent the weight and pull 
of the jig from pulling the section 
clear over. A slight lowering of the 
hoisting rope will allow the new sec- 
tion to rest in position. The guys 
should be attached and the section 
plumbed, after which the joints should 
be made. 

The jig may now be supported from 
the new section and the hinge wnfas- 


_tened, after which it is raised to the 


top of this section, set up as above 
and the next section ‘placed in a simi- 
lar manner. 

If a cross arm is desired it may be 
made from two I x 3-inch pieces fas- 
tened together at the ends, bowed out 
in the middle, and latticed the same as 
the tower; or a plain 2 x 3-inch piece 
may be used. In either case a shorter 
cross brace should tbe fastened at the 
middle and another in the center pro- 
jecting vertically to the ends of which 
suitable bracing wires are attached. 
The aerial rope should pass from the 
end of the arm through a pulley inside 
the tower and down through the cen- 
ter of the tower. 


Inductance, Capacity and Resistance 


coil is a pure inductance, but pos- 

sesses, to a greater or less degree, 
the three properties, inductance, capac- 
ity and resistance. The true value of 
each of these properties is not readily 
determined unless special means of 
measurement are at hand. There is a 
certain amount of confusion involved 
in the ordinary use of these terms. 
The true values of the above proper- 
ties are independent of one another, 
but the apparent values, as ordinarily 
understood, are interdependent. Just 
how these apparent values are quali- 
tatively dependent on one another will 
be shown below. 

If a difference of potential exists 
between the terminals of an induc- 
tance coil, or if a current flows 
through the coil, then each turn of 
the coil is at a different electric po- 
tential. Lines of electric force there- 
fore stretch between the different 
turns, and the turns may therefore 
be considered as the plates of very 
small condensers. The capacities of 
these small condensers add up to one 
large capacity, which is the resultant 
distributed capacity of the coil. For 


I T is well known that no inductance 
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any given coil this self-capacity is a 
fixed quantity. The effect which this 
capacity has, however, is not fixed, 
but depends upon the wave lengths 
at which the coil is used. As will be 
shown, it has a maximum effect at 
the wave length equal to the natural 
wave length of the coil, and the effect 
decreases as this wave length increases. 
The distributed capacity has the effect 
of apparently increasing the true in- 
ductance of the coil and also the re- 
sistance of the coil. In this way, un- 
less these facts are taken into ac- 
count, measurements of the induc- 
tance and resistance of coils by wave- 
meter resonance methods at or near 
the natural wavelength of the coil, 
will give results far in excess of the 
true values. These quantities should 
therefore ‘be measured at wave- 
lengths very much higher than that 
of the coil, or, if possible, bridge 
methods of measurement jshould be 
used. 

Consider an inductance coil across 


whose terminals a condenser of known 
capacity 'C is connected. This combi- 
nation, figure 1, will have a definite 
wave length 2 given by the usual for- 
mula, 


N=59.6V/ LeC 


If this equation is solved for induc- 
tance, a value will be derived which is 
called the inductance of the coil. This 
value, however, is not the true induc- 
tance of the coil, but may be called the 
apparent inductance La. The reason it 
is the apparent inductance is that the 
coil has a distributed capacity Ca, 
which has the effect of increasing the 
true inductance of the coil. Let L be 
the true inductance of the coil. Then 
since the distributed capacity acts as a 
condenser in parallel with the coil, it is 
also in parallel with the above con- 
denser C. Consequently the wave 
length of the coil condenser combina- 
tion in figure I may be written as 


A=59.6VL(Ca+C) 
However, in the ordinary calcula- 
tions, the effect of the distributed ca- 


pacity is ignored as in the calculation 
given above, and the value of induc- 
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tance derived thus includes the effect 
of the distributed capacity Ca. Thus 
the apparent inductance is larger than 
the true inductance by a certain per- 
centage, and the relationship between 
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apparent and true inductance and dis- 
tributed capacity is a definite one 
which can be calculated. 

Figure 2 represents a coil of true 
inductance, L having a distributed ca- 
pacity Ca, which behaves as a capacity 
across the coil terminals. This coil is 
equivalent to a coil having an induc- 
tance of La, but no capacity, that is, 
La is the apparent inductance of the 
coil with distributed capacity. Since 
these coils are equivalent in behavior, 
their reactances must be equal. 


Reactance of coil La is wla. 


Reactance of coil-condenser is 
I 


I I 
oL I 
wCa 


Setting these two equal to each 
other, we have 


I I 
wLa — = 
I I nD 
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oL I oL 
wCa 
oL 
oLa = 
r - #LCa 
iv 
La = (A) 
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This result shows that the apparent 
inductance of a coil is equal to the 
true inductance times a factor which 
depends upon the distributed capacity 
of the coil and the wave length. For 
any given coil the true inductance and 
distributed capacity of the coil are 
fixed. Consequently, if a curve is 
plotted of apparent inductance against 
wave length (wave length being varied 
by placing a variable condenser across 


Figuers 1, 2, 
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the coil terminals and measuring), it 
will have a shape as shown in figure 
3. This figure represents an actual 
curve taken on a coil, the true induc- 
tance of which is 1250 microhenries, 


4—Various types of inductance 


distributed capacity 3.910% micro- 
farads. 

A consideration of equation. A and 
figure 3 will show the following. If 
the’ wave length at which the coil is 
worked is large compared to the coil 
fundamental, that is frequency low, 
then the term w*LCéa becomes very 
small compared to unity. Therefore 
equation (A) becomes 


L L 


Le = [~@LCa<<r] 
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That is, at wave lengths which are high 
compared to the natural wave length 
of the coil, the apparent inductance 
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wave length becomes smaller and ap- 


proaches the natural wave length of — 


the coil, the apparent inductance be- 
comes larger and larger. At the ma- 


tural wave length of the coil (no con-_ 
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Ca: aistrTbuted capacity 

R =col resistarrce (D.C) 
Figure 4 


denser across the coil terminals), the 
following relations are true: 


w2 == 
LCa 
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That is, at the natural wave-length of 
the coil the apparent inductance be- 
comes equal to infinity, which is shown 
by the curve in figure 3 becoming ver- 
tical at the lower wave lengths. Thus 
at these waves the distributed capacity 
exerts its maximum influence on the 
apparent inductance of the coil, and 
it is therefore evident that if the induc- 


Variation of AQgoarery Lrductance a 
with Wave Length a 
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‘Figure 3—Variation of apparent inductance with wave length 


becomes equal to the true inductance. 
This is shown by the curve in figure 
3 becoming horizontal at the higher 
waves, approaching the horizontal line 
AB as its limiting lower value, which 
is that of the true inductance. Thus, 
at the high waves the effect of the 
distributed capacity is small and neg- 
ligible, and it is at these higher waves 
that the inductance of a coil should 
be measured—if a resonance method is 
used—in order to obtain the true 
value. 

From the curve we see that as the 


tance of a coil is measured near its 


resonant period, without taking into 


account its distributed capacity, the 
value of inductance thus obtained will 
fall wide of the true value. By meas- 
uring the inductance on a bridge this 
difficulty is avoided. 

The value for the apparent induc- 
tance derived above is based on the 
assumption of a negligible coil resis- 
tance. If the coil is assumed to have 
an appreciable resistance, a slightly 
different result is reached. This will 


be considered in the discussion of the 
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effect of the distributed capacity on 


the resistance. 

In the same way that the self capac- 
ity of the coil influences the apparent 
inductance, it also influences the ap- 
parent resistance of the coil. This can 
be shown in the following analysis: 
Figure 4 represents a coil whose true 
inductance is L, distributed capacity is 
Ca, and the resistance at zero fre- 
quency (direct current) is R. The 
expression for the impedance of this 
circuit in terms of complex algebra is 


oo 


( I—w?LCp) +joCpR 

This expression for the impedance 
can be resolved into two components, 
one a real component, the other an im- 
aginary component. The real compo- 
nent is the apparent resistance compo- 
nent of the impedance, the imaginary 
component is the apparent reactance 
component of the impedance. These 
are as follows: 

Resistance component is 


R(1—o'LCp) o*LCoR 


(1—#*LCp)?-+u?CR? 


R 
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(B) is the apparent inductance, (C) is 
the apparent resistance. These two 
equations show how the distributed ca- 
pacity affects the values of the appar- 
ent resistance and inductance of coils. 
Consider first equation B showing the 
value of the apparent inductance. At 
the high wave lengths, where o is 


B) 


(C) 


- small, the terms containing R become 


negligible compared to the other terms 
and we have the same case that was 
discussed previously, where R was 
neglected, namely, the apparent induc- 
tance approached the true inductance 
in value. At the lower wave lengths, 
where w is large, these terms become 
of greater importance and can no 
longer be neglected. Thus when the 
natural frequency of the coil is ap- 
proached and 
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the value of the apparent inductance 
becomes negative. This means that 
the coil no longer behaves as an in- 
ductance, but takes on a property op- 
posed to that of an inductance, namely, 
the coil behaves as a condenser. Thus 
the apparent inductance increases, as 
the wave length decreases, to very high 
values of inductance until its own na- 
tural period is reached, when it be- 


‘ 


A 


R'= Agoarent resistance 
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value at the natural frequency of the 
coil. 

It is therefore evident that the dis- 
tributed capacity influences essentially 
the circuit constants of a coil, and that 
it must be taken into account in the 
design of radio circuits, especially at 
the low wave lengths. It explains the 
absorption of energy by dead ends, in- 
accuracy of measurements at very low 
waves, and alteration of the frequency 
of a circuit to which open coils are 
coupled, and other freak effects which 
are observed on the very low wave 
lengths. Distributed capacity in coils 
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Figure 5—Variation of apparent resistance with wavelength 


comes negative and acts as a capacity. 
As the frequency is further increased 
(wave length decreased) w becomes 
larger and larger, and therefore the 
apparent inductance approaches zero 
as its limiting value. In practice of 
course the condition of most interest 
and importance is that where the fre- 
quency is greater than the coil funda- 
mental, and where the apparent induc- 
tance is positive and greater than the 
true inductance. 

In the same way it is seen from equ- 
ation C that the apparent resistance 
is dependent on the distributed capac- 
ity of the coil and the frequency of 
operation. Since R, Land Ca are fixed 
for any given coil, a curve can be 
plotted: of wave length against appar- 
ent resistance and it will have the ap- 
pearance of figure 5. Consideration 
of this curve and equation C show 
that at the higher waves the apparent 
resistance approaches the DC resis- 
tance of the coil. As the wave length 
is decreased the resistance becomes 
larger and larger, reaching its greatest 


is not a readily controllable factor and 
coils should therefore be designed to 
have a minimum ofcapacity and, 
where possible, used in circuits where 
an external localized capacity plays the 
determining part. 


THE Precision Instrument Company, of 

Cincinnati, O., of which Harry F. Breck- 
el is Chief Engineer, conducts radiophone 
concerts every Monday and Wednesday 
night. 
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HE Wireless Association of Atlantic 

City met on July 7 at its clubrooms, in 
the Real Estate and Law Building. Elec- 
tion of officers was held. William H. A. 
Paulus was elected president and William 
Jordan elected secretary. After the usual 
business of the club was disposed of a very 
interesting talk was delivered by Mr. B. 
Elfman, of Philadelphia. 

Among the members present were Wil- 
liam Jordan, H. Hemphill, William Haslett, 
N. M. Davis, W. Bowker, M. McCoy, N. J. 
Jeffries, B. Elfman. 

Mr. N. J. Jeffries gave a very impressive 
talk on sun spots and their cause and also 
their effect upon radio communication. = 
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Better Antennas 


By D. W. Richardson of 2DH-3XM 


HAVE read with considerable in- 
| terest many recent articles on an- 

tennas, which hhave appeared in the 
various magazines, but no one has 
brought forward all the details that 
enter into the construction of the most 
efficient yet least expensive antenna for 
transmission on. short. wavelengths. 
Many of the articles ignore certain 
factors that result in serious losses by 
absorption. I shall endeavor in this 
article to suggest types, which, if ap- 
proximated in design, will work for 
the ideal short wave aerial. 


Figures 1, 2, 4—-Various installations of the fan-type antenna using one mast 


In ‘building ‘his antenna, the 
experimenter should strive to get 
the ‘best radiation. The location is 


an important matter to consider. 
The antenna should be hung free 
from trees and other objects, the 
poles being erected as high as pos- 
sible on elevated ground. A one-hun- 
dred-foot antenna over seventy-foot 
trees is not as good as»a seventy-foot 
antenna with nothing beneath it. Keep 
the antenna free, and put it on the top 
of a hill, using a counterpoise, rather 
than down in a hollow with trees, al- 
though water ground may be available 
at that point. In the city, the leads 
and aerial should be kept away from 
buildings and walls, and if supported 
by a high building on one end it should 
be swung at least fifty feet away (see 
type figure 5). 

With the location chosen, we pass to 
a consideration of the design of the 
antenna. The designs illustrated are 
self-explanatory and are only to be 
followed in principle, as the location 
permits. If the experimenter is handi- 
capped by lack of space, figure I is a 
very suitable type and becomes prac- 
tically a vertical fan of the best order, 
‘but if the experimenter is in the coun- 
try, and there is a high tree or build- 
ng within two or three hundred feet, 
the fan section may be guyed to such 
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an object, thus raisin the greatest cen- 
ter of capacity in the aerial to a great- 
er height. 

The amateur should strive for ca- 
pacity with a minimum of resistance 
as high above the ground as possible. 
The six-wire cage, when four inches 
in diameter, has the minimum resist- 
ance to high frequency currents and 
the maximum capacity. We need this 
for our lead-in. The fan ‘has the great- 
est capacity at the right point, because 
the nearer the end, the greater the ca- 
pacity, and the greater will be the 
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paths of return to the earth. These 
paths of return to the earth being well 
toward the end of the antenna, the en- 
ergy in the vertical section will be 
greater. Thus, unless the experimen- 
ter is in a position to put up a one- 
hundred and sixty-five-foot, four-inch 
cage, we have nearly approached a 
perfect antenna for average experi- 
mental purposes, where only a seventy, 
or at most a one-hundred-foot mast, is 
possible. Remember, it is the vertical 
section that does the greatest radiat- 
ing; but, unless there is capacity at 
the top, the current reading at the top 
will be O, and the top of the vertical 
section will not be working. 

With this kind of antenna, one pole 
is nearly as good as two and only half 
as expensive. Then, too, with one pole 
there is only the loss by absorption of 
one mast and two guys, as against 
twice that much with two masts. If 
two poles are already up, figure 3 is 
superior to either of the others and a 
great improvement on the ordinary 
“T” type antenna. But it would be 
better to spend the same time and en- 
ergy putting up one mast higher than 
either of the two. 

The size of the fan at the top de- 
pends on the height of the masts used. 
For a one-hundred-foot mast, a fan of 
six thirty-foot wires on a thirty-foot 


‘total length too long. The average 
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reinforced spreader is the best for 
practical convenience, although, of | 
course, wires fanning in every direc- 
tion would be better. If the mast is | 
only seventy feet, the fanning should  _ 
start at the forty-foot mark and should 
be eight or ten wires on a forty or | 
forty-five-foot spreader. If it is im- — 
possible to construct a pole at least | 
seventy feet high, the type of antenna © 
shown in figure 4 should be used, for 
that type will have the vertical section 
as high as possible and yet not make 
the wavelength run over one hundred 


and seventy-five meters by having the 


wavelength of these antennas. will be 
about one hundred and seventy meters. 

The construction of the spreader is — 
optional with the individual. One-— 
piece thirty-foot lengths are rather 
expensive, so a reinforced spreader 
made of two-by-twos and two-by- ~ 
fours is suggested in the models. A 
thirty-foot gas pipe may even be used; 
but no matter what kind of a spreader 
is used, all the wire should be joined at 
the far end, and any wires holding or 
bracing the spreader should be made 
part of the antenna system and sol- 
dered. This not only does away with 
some of the absorption, but also gives 
more capacity at the end where it is — 
desirable. Do not use a steel cable to 
hoist the antenna up; use one-inch 
rope, or three-quarters if the mast is 
not too high. Do not have any metal 
or wires in the field of the antenna or 
use them in the construction, except 
the two guy wires, which should be © 
broken everv twenty feet with. insula- — 
tors. Use rope in guying the antenna. 

The mast should be all wood and of 
the self-supporting flag-pole type. Two 
sixty-foot poles joined together make 
a very fine mast and need be guyed 
only at the top with two guys, the an- 
tenna acting as the third guy. These 
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poles may be secured in most locali- 
ties from the local power or telephone 
company, or can be purchased from 
shipyards or dredging companies. 
With a steel mast the antenna should 


figure 3 


Figure 3—Installation using two masts 


be hung many hundred feet away from 
it. If a high building is near, put a 
pole on the high building and hang the 
aerial just as far away as possible, 
keeping in mind the desirability of 
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great effective height, but also the dan- 
ger of absorption if. the building is 
too near. It is not difficult, with a 
windlass and one-inch rope, to swing 
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any of the suggested antennas be- 
tween two trees or supports four hun- 
dred feet apart. But be sure the sup- 
ports are well guyed. 

In conclusion, I want to emphasize 


figure & 
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the importance of a good antenna. 
Height -is nearly everything in long 
idistance transmission. It is better to 
have a half kilowatt set on a one hun- 
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Figure 5—Showing the use of rope guys to prevent absorption 


dred-foot antenna than a one kilowatt 
set on a fifty-foot antenna. It is also 
better to build a one-hundred-foot 
mast than two _ seventy-five-foot 
masts. 


Construction and Operation 


HE amateur radio station of 
Sumner B. Young, 294 Ash- 
mont Street, Dorchester, 
Mass., is undoubtedly one which 
contains many novel points of in- 
terest to other amateurs. The sta- 
tion employs a 10-watt C.W. trans- 
mitter, which is used as a radio- 
phone and a telegraph set. The sta- 


of LAE 


the Middle West, several of them 
over 600 miles distant, and the sta- 
tion maintained a nightly schedule 
with 2ZL station, at Valley Stream, 
“Ee hy just outsidesom.Ne ¥. City,/for 
along time. On the night of March 
14 last a story of 1,000 words in con- 
nection with the Second District 
Convention, Boston Traveler, was 


establish the fact that the cage an- 
tenna will enable an amateur sta- 
tion to get more out of low power 
and short wave lengths than would 
be possible with the ordinary flat- 
top antenna. The 1AE station radia- 
tion is parallel to the results ob- 
tained by measurement in the case 
of a 10-wire flat-top antenna, where 
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tion has attracted considerable at- 
tention among amateurs, especially 
in the East, by reason of the regu- 
larity with which it has been able to 
work other stations over long dis- 
tances or over difficult radio terri- 
tory during the past winter and 
spring. Signals from 1AE station 
reported frequently from points in 


handled by the two stations, which 
is remarkably good work consider- 
ing the difficult conditions for radio 
which exist between New York and 
Boston. 

The exceptionally good work done 
by 1AE station is undoubtedly due 
to the efficiency of the 10-wire cage 
antenna as a radiator and seems to 


at 1AH 


it was found that 62 per cent. of the 
antenna current of 30 amperes was 
flowing in the two outside wires, 
the other 38 per cent. being divided 
between .the other eight wires. 

The station of Mr. Young is lo- 
cated on the third floor of his home 
at Dorchester, which is situated in 
an advantageous position at the top 
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of a hill. The far end of the cage an- 
tenna is supported by an iron-pipe 
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Figure 1—Normal ‘Radiation,’ conductive coupling, 


240 meters 
2.4+ 


Normal! ‘‘Radiation, 


” 


inductive coupling, 
240 meters 


2.38+ , 


mast, 45 feet high, mounted on a 
flat roof 30 feet above the ground. 


Old antenna inductrance: 1qQ0ed every 


340 meters 
1.8 to 2 


340 meters 
1.6 to 1.8 
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The cage antenna runs on a slight 
downward angle to the window of 
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water, steam and drain pipes, and 
two tin roofs under the antenna, and 


Mod 9 

Mil /amerer CW 
3 D L200 Honeycomb 
a 0000 


ul 


UUODEURAEL ATL 
TUTTE CCT 
S 


figure pee i 300to 500 volt D.C. generator; 2, 3-mfd. paper condenser; 


3, Acme 500-milliamp. choke; 4, Acme 50-watt fil. heating transformer ; 
5, 6 2-mfd. paper condensers; 7, 8 8-amp. carrying capacity rheostats 
(now set at zero resis.) ; 9, air choke, L200 honeycomb; 10, Acme modu- 
lation transformer; 11, Century buzzer; 12, W.H. phone; 13, grid tickler 
coil, 50 turns abt. No. 28, 2” diam.; 14, antenna inductance, 35 turns No. 


14 antenna wire, 3” diam.; 15, 43 plate variable; 16, compensating in- 
ductance 1% turns 6” diam.;17, telegraph key; 18, ground made up of 


pipes, two large tin roofs, buried zinc plates; 19, antenna loading coil 


(spark set) 15 turns edge-wound copper ribbon 10” diam.; 20, grid con- 


denser .0002 mfd.; 21, variable grid Jeak 12,500 ohms; 22, 58 


foot 10- 


wire cage 3 ft. diam. sloping 75 ft. to 35 ft. 


the operating room. The ground 
lead of the set is connected to gas, 


An Amplifying Transformer 


IRST, get a 2-0z. spool of No. 40 
wire. Wire manufacturers list 
such wire (enameled) at about 
seventy-five cents for a 2-oz. spool. 
Next, get a sheet of silicon steel 
about 1-64 inch thick. This weighs 


about % Ib. and costs about 20 cents. 


Cut forty L shaped pieces accord- 
ing to the dimensions of figure 1. 
Give these a thin coat of shellac or 
varnish on each side. Next, roll up 
a tube of paper—writing or wrap- 
ping paper will do—of four or five 
layers, cementing the layers with 
shellac or varnish. This tube must 
be 1% inches long and % inch in 
diameter. 

The primary is wound on this 
tube. Solder a flexible lead formed 
of three or four strands of No. 36 
wire to the end of the No. 40 wire 
and start the winding % of an inch 
from one end. Wind twenty layers, 
each 1 inch long. Insulate each 
layer with very thin paper. Onion 
skin writing paper may do, or paper 
taken from the secondary of an old 
spark coil. A thin coat of shellac 


By C, Chandlee Pidgeon 


Figure 1—Constructional detail of the 
transformer 


will help hold the paper and wire in 
place. One layer of paper is suffi- 
cient for each layer of wire. After 
winding twenty layers, cut the wire 
and solder a flexible lead as at the 
start. Cover the last layer with 
paper or tracing linen. 

Start the secondary over the insu- 
lated covering of the primary after 
having provided a flexible lead ; wind 
the remainder of the wire in layers 
1 inch long, and provide a flexible 
lead at the end. Wrap the finished 
coil with a couple of layers of paper, 
empire cloth or tracing cloth. 


also to several large zinc plates 
buried in the ground. 


for a Dollar 


The core pieces should now be put 
in, inserting the long Ieg of the L 
alternately into opposite ends of the 
coil. They may be firmly clamped 
in the coil by means of a few nar- 
row strips of silicon steel. The por- 
tion of the core outside the coil may 
be clamped between two pieces of 
angle brass with a piece of bakelite 
for attaching the binding posts. 


A convenient winding device may — 


be made by obtaining a couple of 
gears having a ratio of three or four 
to one and putting an arbor in one 
with an extension % inch in diam- 
eter and a crank on the other and 
mounting them on a block of wood 
or a board. A couple of pulleys and 
a belt can also be rigged up to do 
the trick. 

From rough calculations, the pri- 
mary impedance at 1000 cycles 
should be in the neighborhood of 


12,000 ohms and the secondary im- é; 


pedance about 110,000 ohms. ‘The 
direct current resistance of the pri- 
mary will be about 1000 ohms and — 
of the secondary about 3000 ohms. 
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HE following ordinance was adopted 

recently by the City Council, of Salem, 
Mass. : 

“No person shall set up, install or main- 
tain a wireless apparatus connected with 
or intended to be connected with a cur- 
rent of electricity without first having ob- 
tained therefor a permit in writing from 
the city electrician.” 

The ordinance, as passed, is of little or 
no value, in that its provisions cannot be 
legally enforced. What the ordinance evi- 
dently means and what it really says are 
two entirely different things. As adopted, 
it covers the installation of receiving in- 
struments, as well as transmitting, for it 
specifically states that “no person shall set 
up, install or maintain, a wireless appa- 
ratus, connected with, or intended to be 
connected with, a current of electricity.” 

This, literally, means that a dealer can- 
not carry a stock of receiving radio appa- 
ratus in a store, because “it is intended to 
be connected with a current of electricity,” 
namely, a storage battery. 

According to the ordinance it would be 
illegal to do receiving by means of a loop. 

The boy scout who might use a bed 
spring for an antenna and a water pipe 
for a ground, is outlawed, if he even plans 
to connect a one-volt dry battery to a 
crystal detector at some time in the fu- 
ture when his finances will allow it. 

The jeweler who uses a receiving set to 
listen to the time signals from Arlington 
is also under the ban. 

All transmitters are, of course, outlawed, 
unless a permit has been granted for their 


_ operation by the city electrician, who, it is 


reported, states that he “knows nothing 
about radio and doesn’t want to.” 

The whole thing seems to be an impossi- 
ble situation, brought about through lack 
of co-operation between the parties most 
concerned. It is, of course, the peroga- 
tive of the Salem City Council to adopt 
any regulation it considers essential to the 
interests of the city, but in adopting any 
regulation, it should be sure it is right be- 
fore going ahead. In this case it would 
seem that it is considerably off the right 
track. The ordinance as adopted is arbi- 
trary and places autocratic power in the 
hands of a man “who doesn’t know any- 
thing about radio and doesn’t want to,” 
and does not specify what requirements 
must be fulfilled in order to obtain author- 
ity to operate. a radio station, either for 
transmitting or receiving. 

The ordinance will hardly be effective 
in its present form and should be revised. 
When this is done two or three practical 
radio men, who do know something about 
radio, should be invited in on the revision 
and their views respected. 


Vee, 


EW and startling possibilities in radio 
were demonstrated at a big outing at 
The Pines on the Harmony route at Pitts- 
hurg. Pa., August 6, under the auspices of 
the Radio Engineering Society of Pitts- 
burgh. The outing was attended by thou- 


sands of radio experts and amateurs from 
Western Pennsylvania, Eastern Ohio and 
West Virginia, included in the Eight 
Radio. District, of which Pittsburgh is the 
headquarters city. 

Instruments recently invented and as 
yet unannounced were demonstrated. Ama- 
teurs were instructed how to properly erect 
their stations and install their instruments. 
Prizes were given for the best perform- 
ances of amateurs and for new inventions 
and ideas. A chicken and waffle supper was 
served at 6 o’clock, and there was dancing 
Hill midnight. 4 

Addresses were made by President Cole- 
man of the Radio Engineering Society; 
Parker Wiggins, vice-president; J. O. Ol- 
sen, president of the Radio Electric Com- 
pany, and other radio experts. 

Many retired telegraph operators, elec- 
trical workers and others ranging up to 80 
years of age attended the outing, sharing 
their enthusiasm with the boys. 
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HHE American Radio and Research Cor- 

poration, has just announced a reduction 
of from 20 to 35 per cent. on all its prod- 
ucts, bringing the retail price down to the 
basis on which Amrad products were sold 
before the war. 
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T a recent meeting of the board of di- 

rectors of the Radio Club of America 
it was decided to establish branches, or 
local sections, of the club, at such places 
outside of New York as ‘might be desir- 
able. Local sections will be established 
upon request of ten persons, and a charter 
will be issued to each local section upon 
approval of the application by the Board of 
Direction. The presidents of the local sec- 
tions will also be automatically elected to 
membership in the Board of Direction of 
the club. Communications in connection 
with organization of local sections should 
be addressed to Mr. R. H. McMann, Cor- 
responding Secretary, Radio Club of 
America, 380 Riverside Drive, New York. 


Vie 


T the last meeting of the Radio Traffic 

Association for the season of 1920-1921, 
held at Browne’s Business College, Brook- 
lyn, N. Y., on June 17, the following offi- 
cers were elected for the coming season: 

Ernest K. Seyd, chairman; Ferd. C. W. 
Thiede, first vice chairman; Uda B. Ross, 
second vice chairman; Louis J. Wadsworth, 
corresponding secretary; William E. Gar- 
ity, recording secretary; Oscar Oehman, 
financial secretary; John P. Holder, treas- 
urer; Clifford J. Goette, traffic manager; 
Frank A. Maher, editor “Radio Traffic 
Bulletin’; Frank M. Squire, associate 
editor. 

The association has grown to a member- 
ship of 115 and is one of the strongest 
amateur radio organizations in the New 
York district. 

For several years the club has issued a 
semi-monthly paper, the “Radio Traffic 
Bulletin.” Associations publishing similar 
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papers are invited to exchange bulletins, 
as it is believed an exchange of ideas in 
this manner may prove of mutual benefit 
to the members, as well as their respective 
clubs. Communications of this nature 
should be addressed to Frank A. Maher, 
editor, 4903 Sixth Avenue, Brooklyn, N. Y. 

Amateurs who may be interested in the 
activities of the Radio Traffic Association 


-are invited to write to Louis J. Wadsworth, 


Corresponding Secretary, 174 Alabama Ave- 
nue, Brooklyn, 

V V 
THE newly formed Utica Radio Club, 

Utica, N. Y., met for the first time at 
the home of Elmer Smith, 306 Lansing 
Street, July 8. Elmer Smith was elected 
president; Edward Weiss, vice president; 
William Druber, secretary and treasurer; 
Howard Kohler and Charles Schrader, com- 
mittee on membership. 

A radio concert was given from the sta- 
tion owned and operated by Edward Weiss, 
vice president and traffic manager of the 
club and Chief Operator G. L. Gates, for 
the benefit of the club on July 12. The 
concert was given for the purpose of inter- 
esting licensed amateurs of Utica and vi- 
Se in boosting the membership of the 
club. 

The set used in the concert is owned 
jointly by Mr. Weiss and Mr. Gates, the 
installation of which cost approximately 
$200. The operators stated that there was 
considerable static, but they managed to 
entertain over 75 local amateurs, while 
about 300 out-of-town operators listened 
in as the music was flashed through the 
air. It is expected that a concert will be 
held every week. 

WV AY/ 


‘THE Liberty Radio Club of Cumberland, 

Md., which has its plant in the tower 
of the Fairview Hotel, Baltimore and Front 
Streets, is installing a new transmitting 
set, of the largest power the government 
will allow amateurs to use. It is expected 
to transmit 500 miles. Amplifiers are be- 
ing added to the receiving set. The club 
has been receiving government time and 
weather reports, and has been picking up 
messages from New York and other places. 
It received the news of the Dempsey- 
Carpentier fight from tthe Hoboken station 
of the Radio Corporation of America. The 
club has a number of improvements in 
prospect which will add to its efficiency. 
Percy C. Clise is president and Melvin 
Dean, secretary and treasurer. 


VaR. 


At a recent meeting of the Executive 

Radio Council of the Second District 
the following amendment to the constitu- 
tion was adopted 

The officers of the Council shall be an 
Honorary Chairman, who shall be the 
Radio Inspector or his Assistant of this 
District, Chairman, Vice Chairman, Cor- 
responding Secretary, Recording Secretary, 
Treasurer, and Traffic Supervisor. 

This action made Mr. Edwin A. Beane. 
Honorary Chairman, and left the office of 
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Chairman open. At the regular meeting 
held July 12, 1921, Mr. J. O. Smith was 
elected chairman to be the active head_of 
the organization. The Council feels. that 
Mr. J. O. Smith, with his experience as 
Traffic Manager of the A. R. R. L., and 
his thorough knowledge of amateur radio 
in general, will prove an excellent leader. 
The other officers are as follows: John 
Di Blasi, vice chairman; Ferd. C. W. 
Thiede, corresponding secretary; Murray 
Blum, recording secretary; Carl E. Trube, 
treasurer, and Clifford J. Goette, traffic 
supervisor. 

The Council at the present time repre- 
sents the following prominent clubs of the 
Second District: Radio Club of America, 
Armour Villa Radio Club, Bronxville, 
N. Y.; Bloomfield Radio Club, Bloomfield, 
N. J.; Radio Club of the Bronx, New 
York City; Fordham Radio Club, New 
York City; Hill City Radio Club, Summit, 
N. J.; The Radio Club, Irvington, N. J.; 
Radio Club of Long Island; North Jersey 
Radio Associaton; Radio Traffic Associa- 
tion, -Brooklyn, N. Y.; Ridgewood Radio 
Club, Ridgewood, N. J.; Rutherford Radio 
Club, Rutherford, N. J.; Stuyvesant Radio 
Club, New York City; Technical Associa- 
tion Licensed Operators, New York City; 
Westfield Radio Association, Westfield, 
N. J.; Y. M. C. A. Radio Club, New York 
City a Yonkers Radio Council, Yonkers, 
Ne 

The Council has adjourned for the sum- 
mer and will hold its first fall meeting on 
September 14. In the meantime the Traffic 
Committee of which Mr. Clifford J. Goette 
is chairman, will prepare a set of rules 
and regulations, to be passed upon at the 
first meeting, and distributed to all the 
amateurs of the Second District. The 
Council feels that perfect co-operation can 
be obtained from all, which no doubt will 
result in the speedy improvement of traffic 
conditions in the New York District. 

Association of the Second District that 
have not yet joined the Council are urged 
to do so at once. Communications should 
be addressed to Ferd. C. W. Thiede, Cor- 
responding Secretary, 486 Decatur Street, 
Brooklyn, N. Y. 
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"THE first radio club to be formed pri- 

marily for the reception of the daily 
market reports by radio of the Depart- 
ment of Agriculture is now busy in Ocean 
County, N. J., where forty farm boys and 
girls of the county are constructing wire- 
less outfits for the purpose of receiving 
wireless market news from the bureau of 
markets, and posting the news for the bene- 
fit of the farmers of the county. A num- 
ber of outfits are already in operation and 
the farm market quotations are posted daily 
in the local post offices, stores and other 
central places. 


Vow 
“THE Naval Pigeon Service of the United 
States Navy Department has _ been 
placed under the jurisdiction of the Direc- 
tor of Naval Communications. 
NUN, 


] HE Navy Department has begun the 

installation of a Type CF-4000 radio- 
phone set, with a range of 150 miles, at 
South San Francisco. This radiophone set 
is to be connected to the San Francisco 
telephone exchange and when the installa- 
tion is completed it will be possible to talk 
between ships and any telephone connected 
with the regular land system. 

Veo, 


HE Fordham Radio Club has heretofore 

been functioning as an institution deal- 
ing with radio work in general, while 
those of the club who specialized in con- 
tinuous wave work organized a C.W. chap- 
ter, and were so chartered by the club. 
The interest in C.W., however, has grown 
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to such proportions, and the membership 
has increased so rapidly, that it became 
necessary to change the system. The club 
has therefore been reorganized as a C.W. 
club, with a “spark” chapter for those 
who are not yet C.W. members. 

As a C.W. club, we have adopted a 
standard transmitter that all C.W. operators 
use. Ata recent meeting a paper was read 
in which the details of construction and 
theory of operation were fully described. 
The adoption of a standard set was found 
to be of material aid in converting the 
spark men-into C.W. operators, and in 
solving the problems always encountered in 
C.W. work. 

At the present time plans are being 
formed for the erection of clubrooms where 
a C.W. set will be installed, so that the 
club can take an active part in relay work. 

Local traffic is being handled by a num- 
ber of the phone operators throughout the 
district, while the greatest part of the DX 
traffic is handled on several nightly sched- 
ules by 2XK. 

The club intends to begin the publica- 
tion of a club periodical in the near future, 
containing a permanent record of the pro- 
ceedings of the club, and enough technical 
and humorous matter to make it interest- 
ing to the radio fraternity at large. 

Pending the completion of permanent quar- 
ters, meetings are being held at the home 
of Mr. L. M. Cockaday, 2XK, 2674 Bailey 
Avenue, Bronx, every Monday evening at 8 
o'clock. Anyone desiring to join should at- 
tend a meeting at that address and make 
formal application for membership. Com- 
munications on general matters should be 
addressed to the secretary, Mr. William 
Weller, 2156 Webster Avenue, Bronx, New 
York City. 


Wi 

FOR the past year or two the United 

States Army Air Service forces and 
those of the United States Forestry Service 
have been co-operating in the employment 
of radio in an endeavor to reduce the dam- 
age by fire in the great forests of the West 
and Northwest. Airplanes equipped with 
radio have been employed to patrol certain 
sections, but even with their help many fires 
have started and gained such headway be- 
fore the fire-fighting forces could be sum- 
moned that extensive damage to the forests, 
and, frequently, loss, of life, have resulted. 

In an effort to make the protective meas- 
ures more effective, through a saving of 
time in relaying reports of fires to the 
headquarters of the various sections, ama- 
teur radio operators are to be asked to vol- 
unteer for service during the time of year 
when the fire hazard is greatest—from June 
to September, inclusive. 

The following letter has been sent to all 
amateurs of the districts most concerned by 
Major B. M. Atkinson, commanding officer 
of Mather Field, Mills, Calif., and gives 
amateur radio operators another opportunity 
to demonstrate their ability and great use- 
fulness in an emergency: 

“One of the principal duties of the For- 
estry Service is to prevent, as far as possi- 
ble, the destruction of valuable timber by 
fire, and during the dry summer season the 
time of almost the entire field personnel, as 
well as of a large number of extra men, is 
devoted to this work. The forests are very 
inflammable, so that fires are easily started 
from such sources as lightning, careless 
campers, hunters and smokers, and also by 
sparks from railroad locomotives. The key 
to the whole situation is to find the fires, 
and put them out while they are small, for 
when a forest fire gets beyond control, it 
does tremendous damage to timber and other 
property, is costly to extinguish and may 
even result in the loss of life. At a num- 
ber of stragetic points forest supervisors 
are located who are in charge of the na- 
tional forests and the district rangers, who 
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spective districts. These district rangers 

are the men on the “fighting line.’ They 

are assisted by guards, patrolmen and fire- 

men and by lookouts stationed on high 

peaks. With all of these they are connect- 

ed by telephone, and are prepared to take a 

crew of fire-fighters immediatly to any point 

where a fire may be reported, but they have ~ 
no means of receiving reports direct from 

airplanes of fires discovered in that manner, 

It is, therefore, planned to employ amateur 

radio operators, who will be stationed at 

Forestry Headquarters, to receive messages — 
from airplanes and deliver them to the su- 

pervisor’s offices, from which they will be 

telephoned immediately to the district rang- 

ers, and in this way it is believed the fire 

hazard will be greatly reduced. 


WAS 
CANADIAN Wireless says that an ama- 
teur they know of has converted an 
Ouija board into a panel for a receiving set 
and everybody is waiting with interest to 
see what will happen. 


Nee, 
AN amateur of Montreal recently wrote to 


Canadian Wireless and asked the pur- 
pose of an “osculation” transformer. 


Vay. : 
‘THE broadcasting of police information 
by radio, which has resulted in the re- 
covery of stolen automobiles and the appre- 


hension of criminals by the aid of amateur — 


radio operators at various points through- | 
out the country, has again demonstrated its 
usefulness at Boston, where a stolen auto- 
mobile was recovered and restored to its 
owner through the efforts of two-amateur 
operators. The automobile, a Peerless 
Roadster, owned by Arthur Vinton of High- 
land Avenue, Somerville, was stolen near 
Harvard Square, Boston, last week. 

wireless flash announcing the theft was 
broadcasted, in accordance with arrange- 
ments made with the Boston Police De- 
partment, and picked up by radio amateurs 
within a hundred mile radius. 

Early Sunday morning Charles Barney, 
age 18, of 20 Breamore Road, Newton, as- 
sistant scout master, was walking near his 
home on Hunnewell Avenue, Newton, when 
he discovered a car similar to the descrip- 
tion sent out by wireless. The young man 
hurried home, secured the detailed data, 
registration, engine, serial and model num- 
bers, which his brother Edwin had re- 
ceived with his wireless outfit, and, finding - 
that his information checked with that of 
the automobile, which was empty, promptly 
notified the Cambridge police. 
men answered the call and the machine 
was restored to its owner. 

The recovery of the machine marks the 
first important result secured by the Boston 
Police Department in sending out wireless 
broadcasts each night in connection with 
missing automobiles, men wanted for mis- 
demeanors, missing persons, etc. : 

Reports are telephoned from police head- 
quarters at Pemberton Square at the close 
of each day to the radio station at the fac- 
tory of the American Radio and Research 
Corporation at Medford Hillside. The re- 
ports are then flashed by both wireless tele- 
phone and telegraph. When sending out by 
telegraph the messages are sent very slow- 
ly at ten words a minute and are repeated 
three times to insure their reception. Wire- 


less operators within a radius of one hun- 


dred miles pick up the reports and then are 
asked to refer them to the local police. 
Returns have shown, according to the 
police, that the reports are widely distrib- 
uted. Records are at hand which show that 
this has ben done as far west as Fitchburg 
and as far east as Marion. Reports are 
sent out from headauarters at Pemberton 
Square at 7:40 P. M. and are broadcasted 
by wireless at 8 o’clock. 
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Distance Records 


HEN signals:from a radio station 

are heard at unusual distances it 
is proof that the station is an effi- 
cient radiator of energy. The loca- 
tion, apparatus, construction and op- 
eration of an efficient station is 
therefore, of great interest to all 
amateurs and THE WIRELESS AGE 
wants this information. 


You are therefore requested to 
send us a monthly list. of distant 
amateur stations heard, which will 
be published regularly. Report only 
stations located 200 miles or more 
distant from your station. Arrange 
the calls by districts (each district a 
paragraph), and the calls in alpha- 
betical order. 


In a second group arrange the sta- 
tions you hear regularly by district, 
including only two or three stations, 
to determine consistency of perform- 
ance. 


State whether the stations heard 
use a spark or C.W. transmitter. 
Tue Wrreress AcE will follow the 
records closely and whenever possi- 
ble will secure and print for your 
benefit and the benefit of amateurs 
in general detailed descriptions in il- 
lustrated articles on the stations con- 
sistently heard over long distances. 

If a station is an efficient radiator 
of energy, it should be given proper 
credit in the history of amateur prog- 
ress, and at the same time you will 
be given credit for efficiency in re- 
ceiving in having heard it, as your 
name, address and call letters will be 
published with all lists submitted by 
you.—THE Eprror. 
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Ravings of a Wireless Fan 


Your crystal in good adjustment; 
And you hear a station or two, 

Then someone hits your table. 
Did it ever happen to you? 


Then for a thalf hour -or so 
You hunt all over the lot, 

Your patience is almost exhausted 
In search of a sensitive spot. 


There! now that is a good one. 
Isn't that music just fine! 

It stopped! now what is the matter? 
Oh heck! it is half past nine. 


Oh, well, let’s try for Arlington, 
She'll come in just a bit before ten. 
We can catch the time and weather 
report, 
If the crystal stays right until then. 


Now, there! that’s Arlington’s wave 
length. 
She’s coming in fine tonight, 
The addition of that new condenser 
Makes the set work just about right. 


But I’m tired of this crystal busi- 
ness, 
And in a few days or so 
T’ll have a three-bulb outfit, 
Then, boys, just watch us go! 
—Peter DEETs. 
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Prize Contest Announcement 


The subject for the new prize contest of our 
year-round series is : 


Construction of a Wavemeter 
for Tuning C.W. Transmitters 


CLOSING DATE 


Contestants are requested to submit articles 


at the earliest practical date. 


Prize winning articles will appear in the 


December issue. 


All manuscripts should be addressed to the 
Contest Epitor of THE WIRELEss AGE. 


OcTOBER I, 


A C.W. Wavemet- 
er is an absolute 
necessity to the 
amateur station of 
today and with this 
idea m mind the 
construction should 
be made as simple 
as possible. Wave 
length range 150 to 
450 meters. 


BO BE GO 


1921 


RIZH CONTEST CONDITIONS—Manuscripts on the subject announced 
above are judged by the Editors of THE WIRELESS AGE from the view- 


point of 


the ingeniousness of the idea presented, 
general utility, originality and clearness in description. 
needed, but neatness in manuscript and drawing is taken into account. 


its practicability and 
Literary ability is not 
Hinished 


drawings are not required, sketches will do. Contest is open to everybody. The 


closing date is given in the above announcement. \ 
First Prize $10.00; Second Prize, $5.00; Third Prize, 


award the following prizes: 


THD WIRELESS AGE will 


$3.00, in addition to the regular space rate paid for technical articles. 


EDERAL prohibition agents at Atlantic 
City believe liquor smugglers on Jersey 
coasts are now using seaplanes from ships 
equipped with radio lying outside the three- 
mile limit. The rum-running has continued 


in such measure, despite the large fleet of 


surface patrol vessels, that the seaplane 
and radio theory seems the only explana- 
tion. In a raid on a palatial houseboat in 
Great Bay, eight miles from here, two sea- 
planes were reported to have removed a 
portion of the liquor cargo before the ar- 
rival of revenue and coast guard men. The 
houseboat, which was deserted, was found 
to have an elaborate wireless equipment. 


At a meeting of the Rubber City Radio 

Club, Akron, O., held at the Y. M. 
C. A., it was necessary to hold an election 
of officers. R. F. Palmer, 8DE, resigned 
as traffic manager because he is leaving 
Akron for the summer, and R. W. French, 
8UQ, resigned as secretary, intending to 
go to college in the fall. Myron Gould, 
8GE, the president of the club, was unani- 
mously elected traffic manager, and J, D. 
Crawford was elected secretary. 

Mr. Gould spoke to the club for a short 
time, and urged all members to be present 
at the meetings during the remainder of 
the summer, even if their interest lags be- 
cause of the bad weather for radio. 


OU are interested in Radio Telegraphy. Why not 
become a potential asset to your country in this fas- 
cinating art? Radio is the gateway of success through 
which many young men have found variety, excitement, 
advancement and success. 


Our school offers you a training that is thorough in all 


respects. 


Classes characterized by individual attention 


and.close personal touch of student and instructor. 


FALL TERM NOW STARTING 
Write Today for Booklet A 


Y. M. C. A. Radio School 


MARCY AVE. NEAR BROADWAY 
Brooklyn, N. Y. 
Telephone: Williamsburgh 3800 


When writing to advertisers please mention THE WIRELESS AGE 
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MESCO RADIO BUZZER 


Illustration Shows Buzzer With Metal Cap Off 
connected in series with a total D. C. resistance of 3.9 ohms. 
Shunted across these coils is a resistance having a D. C. value 


of 3 ohms. 


This buzzer maintains a constant note 
and is recommended as an exciter for 
checking wavemeters where pure note 
and ample energy are required. 


It consists of practically a closed cir- 
cuit field of low reluctance, having a 
steel armature to which is riveted a 
strap supporting a movable contact. The 
armature tension is adjustable by means 
of a screw with a milled head large 
enough to be easily and permanently 
adjusted with the fingers. The station- 
ary contact is adjusted by means of a 
similar screw. The magnet coils are 


This shunt eliminates all sparking such as occurs 


at the break on ordinary radio buzzers and the energy saved 
thereby is transferred into any oscillating circuit connected to 
it, the result being that this buzzer as constructed radiates five 


times more energy than any other existing type. 
ing wires liable to be broken are eliminated. 


All connect- 
Contacts are of 


genuine platinum, which is essential in order to maintain a 


constant note. 


The parts are mounted on a Condensite base 


to insure constancy in operation. 


This buzzer is also made to operate on a 6-volt direct cur- 
rent, a feature making it valuable for communication and other 


purposes where a 6-volt current is available. 


It has also been 


approved by the U. S. Government. 


Diameter 2 in., height 114 in. 


The cap is attached to the 


base by a bayonet joint. 


clined it. Any second publication 
List No. Price should contain only short abstracts | 
55 Mesco Radio Buzzer operating on 1.5V $2.50 from the main publication—The | 


WIRELESS MANUAL NI2 


You should have it even if only 
superficially interested. Around 
about you every day you read of 
some marvelous occurrence in 
which wireless played a distin- 
guished part. It may not be 
entirely clear to you. The Manual 
will explain it. To the student 
of Wireless Telegraphy, the Man- 
ual contains much that is indis- 
pensable to a proper understand- 
ing of the art. 

It contains 200 pages, fully il- 
lustrating and 
many instruments used in Radio. 
45 pages cover general instruc- 
tions, diagrams, station calls, 
fables. codes, and other informa- 
ion. 

The book is printed on highly 


describing the 


finished paper with a two-color 
cover and measure 9x5%4 inches. 


\\y Containing as it does a fund of 

'| valuable information not general- 
ly contained in a catalogue, it 
approaches nearer a text book in 
the fascinating field of wireless 
telegraphy. No expense has been 
spared to make it accurate and 
reliable. 


No Wireless Experimenter 
should be _ Without the Mesco 
Wireless Manual. We ask 25 
cents (25c) for it — give you a 
coupon receipt which can be ap- 
=\ plied on any future order. Send 
" your name and address now, and 
get one of the most complete, 
comprehensive and reliable wire- 
less books published. 


WIRELESS 
TELEGRAPHY 


SEPTEMBER, I192I — 

“ 

Preparation of Technical Mss. 
BEF ORE starting scientific work | 


find out exactly what has already 
been published on the subject. Every 


article should be carefully planned and | 


the sub-divisions made clear. The 


manuscript should be ready for the 4 


printer, preferably typewritten on one 
side of the paper ; bad handwriting and 
subsequent alterations add considerably 
to the cost. Keep the article within 
the narrowest limits, avoid foreign 
words and choose the most careful 
English; omit lengthy introductions, 
developments, and unnecessary calcu- 
lations. As far as possible replace 
lengthy descriptions by diagrams. In- 
sert all scales and figures in draughts- 
man’s style. Brief particulars under 
the diagrams increase their value and 
replace long descriptions. Diagrams 
should only contain the essentials; 
omit secondary details or well-known 
matter. If already published else- 
where give references. Carefully ob- 
serve editorial suggestions for shorten- 
ing the article. Generally speaking, 
the shorter the article the better its 
effect. Never offer an article to a sec- 
ond journal until the first one has de- 


Radio Review. 
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Queries Answered 


NSWERS will be given in this depart- 
ment to questions of subscribers, 
covering the full range of wireless 
subjects, but only those which relate to the 
technical phases of the art and which are 
of general interest to readers will be pub- 
lished here. The subscriber’s name and 
address must be given in all letters and 
only one side of the paper written on; 
where diagrams are necessary they must 
be on a separate sheet and drawn with 
India ink. Not more than five questions of 
one reader can be answered in the same 
issue. To receive attention these rules must 
be rigidly observed. 
Positively no questions answered by mail. 
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MANHATTAN ELECTRICAL SUPPLY CO. INC. ease te O°. 


What chokes and condensers would 
17 Park Place 114 S. Wells St. 1106 Pine St. you advise for a filter circuit for rectified 
New York Chicago St. Louis 25-cycle for phone work? 

Ans. 1. Your chokes should be of from — 
1% to 2 henries and your condensers should 
be from 1% to 2 mfds. 

Q. 2. How can I find the inductance of 
the following choke? Close core, cross- 
section 1 inch x 1 inch, outside dimensions 
4% inches x 434 inches; winding 3000 turns 
on each long leg No. 24 D.C.C. 


if 


604 Mission St, 
San Francisco 


D-L. INDUCTANCE COILS 1-2 PRICE 


Order Now. Best Coils Given Out First. All Are Good. 
Some Slightly Shop Worn 


They are unmounted, and cover the wave lengths, as follows: 


D-L-25, 130-375 > Rod On aa aeeied eae 70¢ Ans. 2. The formulae with complete di- 
a sete SOR OBIEES BE EIA DOMES bia Bios ceclyic uae rections for their utilization occupies so 
D-L-75, 330-1080MNOME . .. cmmlcn!. .c tlekir 0 nh GaeOe much space it is impossible for us to pub- 
D-L-100, A50=1A GONE: .< shea yc ee Os Ee 85¢ lish them here. ; 

D-1-150, 660-2200 NAT a ee = SE te B0e _ Q. 3. Can you give a formula for figur- 
D-L-250,° 1300-4000 Mao neae. . ete soe Pere ing inductance (of above), or tell me where 
D-5-300; MxIH50-4800 Die. . ne com cn ee. toe 1.05 I can find one? 

D-L-400, 2050-6300... eee eee eee eels 13 Ans. 3. At the very best, formule for 
D-L-500, 3000-8500 viele aeenevece aUshe: sue 8 co sspwlleme OMe oleelta 1.20 the measurement of inductance are not very 
DLA600,' ¥4000-22000-) sae vlae WES hee Fe 1.33 

D-T. 750," 5000-15000.) ae Meade kd gon eee 1.40 accurate as they depend upon too many em- 
im oey Fe BANE SC REI BIS & roc fee pirical quantities. We would suggest that 
D-LE1600) (1200025000 9 Aue eel 1 cs ee you measure the impedance’ and ie iaaaaas 


ance and then the inductance can be caleu- 
lated from the formula ‘ 
Zh ks 
where Z—=impedance j 
= inductance y 
R=resistance 
When writing to advertisers please mention THE WIRHDLESS AGE 


All parts for the amateur and anything in Radio we have 


AMERICAN ELECTRO TECHNICAL APPLIANCE CO. 
235 Fulton Street New York, N. Y. 


Our catalogue contains 24 pages, not 84 as previously stated 


SEPTEMBER, 1921 


If, however, you wish to calculate this 
inductance we would refer you to article 
177 of Practical Wireless Telegraphy, by 
E. E. Bucher. We would also refer you to 
the June, 1921, issue of THE WireELEss AGE, 
ede 18 and 19. 

G. C, St. Louis, Mo. 

ze: 1. Please give me the best hook-up 
for long wave stations using primary and 
secondary and tickler. 

Ans. 1. For this 3-coil circuit we refer 
you to the April 1921 issue of THe WirRE- 
Less AGE, page 15. 

Q, 2. Please give me the dimensions for 
an erial that will have a natural wave- 
length of about 150 or 200 meters. The 
aerial is to be elevated by two 40-foot iron 
pipes. There is a tin roof about 150 feet 
from the poles, and some high trees, and it 
will be 45 degrees from electric light wires. 

Ans. 2. For a T type antenna 180 me- 
ters natural period use 4 wires 190 feet 
long. For an inverted L type antenna 180 
meters natural period use 4 wires 105 feet 
long. Both antennae to be 40 feet from the 
ground. 

Q. 3. Will this aerial respond to foreign 
long wave stations without an amplifier? 

Ans. 3.- This depends entirely upon the 
care taken in building and adjusting your 
apparatus. We do not believe it possible 
in your location. 

Q. 4. Will a single coil set get the for- 
eign stations in above conditions without 
amplifiers using De Forest hook-up? 

Ans. 4. The answer to this question is 
the same as to the question above. 

* 


W. L., Paterson, N. J. 
Q. 1. On page 19 of your June issue un- 
der numerical example number two you 
3260 
e ————0.02771 
216 x 625 
is this correct? 
Ans. 1. It is quite evident this calcula- 
3260 


tion should have read: —————_—0..0241. 
135,000 


Q. 2. I wish to construct electro magnets 
suitable for 60-cycle and about 500 ohms. 
What is the formula? How much wire? 
Size of wire? Size of iron, etc. I con- 
structed such a rectifier using 500-ohm coils, 
built it does not turn, simply buzzes and 
demagnetizes the steel bar of the rotor. 
Where can I buy permanent magnets? 

Ans. 2. It would be much more satis- 
factory for you to secure a pair of 1,000 


‘ohm ringer magnets from an old telephone. 


You can probably secure them from some 
dealer in second hand electrical supplies. 

. 3. In your April issue, pages 22 and 
Bey. on “Construction of a Synchronous Rec- 
tifier” by Thomas W. Benson, could you 
give me Mr. Benson’s address? 

Ans. 3. We would be glad to forward 
any correspondence that you may wish to 
send to Mr. Thomas Benson. Address it 
care of THE WIRELESS AGE. 

4. I would like to study electrical 
calculations (I understand practical mathe- 
matics.) I would like to know how to cal- 
culate A.C, magnets of all kinds. How 
much wire, etc., to use. Same for a D.C. 
magnet. 

Ans. 4. For a text to study electrical 
calculations we would refer you to any 
standard text book on direct current. 

Q. 5. I understand inductances from 
your June issue, but I believe there are 
other things that you may have to take into 
consideration. In wiring a coil sometimes 
it is best to use a large size wire, etc. Also 
like to calculate A.C. in general, particu- 
larly where it pertains to radio. Could you 
recommend a reasonable book which you 
think would help me? 

Ans. 5. For a good book that will give 
you all you should need to know about the 
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ESCO 


GENERATORS-MOTOR-GENERATORS-DYNAMOTORS 


4 to 32 Volts for Filament 
350 to 2000 Volts for Plate 
Capacity 
20 to 2000 Watts 
Liberal Ratings 


Write for Bulletin No. 231 
which lists 200 combinations 


Motors and Generators Developed and Built for 
Special Purposes 


PIONEERS IN THE MANUFAC- 
TURE OF HIGH VOLTAGE 
DIRECT CURRENT RADIO GEN: 
ERATORS. 


FLECTRIC SPECIALTY CO. 


Stamford, Conn., U.S.A. 


Cor. South Street and N. Y. N.H. and H.R. R 


various electrical quantities which pertain less Experimenter’s Manual,” by E, E. 
to radio apparatus designs, we would sug- Bucher. The price of this book is $2.25 per 
gest that you procure a copy of the “Wire- copy. 


Dubilier Universal 
Condenser 


Pacent Universal 
Plug 


PRICE $2.00 PRICE $2.00 


THE ONLY PLUG FOR RADIO IN Oe eae FROM 0.00025 TO 0.01 
NO NN Tg OLDE! ; 

Pb ce ot a ps3 ee FOR TRANSMISSION AND RECEPTION 
ESSENTIAL FOR MODERN RADIO ESPHCIALLY DESIGNED FOR C. W. 


FOR TRANSMISSION AND RECEPTION Ee esa ONE AMPERE AT 1000 
APPROVED BY THE NAVY DEPART- RUGGEDLY CONSTRUCTED 


USED BY COMMERCIAL COMPANIES HAS CONSTANT CAPACITY 
ENDORSED BY FOREMOST AMATEURS APPROVED BY OUR GOVERNMENT 
OBTAINABLE FROM YOUR DEALER EASILY MOUNTED ANYWHERE 


OF UNIVERSAL RADIO USE. 
We shall be: pleased to eee mou bulletins describing the above and our other products on 
receipt of five cents in s 
AMATEURS AND gee ye We in touch with your dealer. 
DEALERS—Write immediately for our liberal discounts. 


SOLE DISTRIBUTORS FOR 
Wicony’s Complete Line of “Eventual” Apparatus. 


Duo-Lateral Coils Pacent Universal Plugs Sullivan Apparatus 
Standard WT Batteries Dubilier Condensers Seibt Condensers 


Special Distributors for Brandes Phones 


PACENT ELECTRIC COMPANY, Inc. 


Louis Gerard Pacent, President 
150 Nassau Street Telephone Beekman 5810 New York City 


When writing to advertisers please mention THE WIRELESS AGH 
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Do You 
Know WHY 


the new Westinghouse Receiving Equipment 
was designed solely for use with A-P TUBES? 


After the most exhausting tests in their laborato- 
ries at East Pittsburgh, the Westinghouse Research 
Department found that the A-P Tubes were the most 
efficient tubes on the market today—for regeneration 
—for amplification—for detection. 

A-P Tubes proved to be the most quiet in opera- 
tion and gave the loudest received signal strength. 
A-P Tubes also proved the most economical in fila- 
ment consumption, requiring only half the A battery 
consumed by competitive tubes. 
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G9 COPE CI 
: v NN WY 3 1 | WY \ ; 


a v | aon Yo} RES 


hwy SW WW AW WS 8) WX 8} wr Soy N yf Ly g C We 
RtCW Fw i 


Note New 
Prices 


A-P Tubes are licensed by 
the Radio Corporation of 
America under the DeFor- 
est Audion and Fleming 
patents for amateur and 
experimental use in Radio 
communication, 


THH A-P VT 
AMPLIFIHR- 


For the best book on Radio, 


7 OE 2 RM seein ne 


OSCILLATOR 


— the amplifier used 
by the U.°S. Navy 


“Use the tube the 
Navy uses.” Price 
$6.50 


ask your dealer for “Ele- 


ments of Radiotelegraphy.” 
by Lieut. Ellery W. Stone, 
O.S.N. : 


THE! A-P , 
ELECTRON -RELAY « 
— the most sensitive 
detector of spark sig- 
nals kmown to the 
radio art. Price $5.00. 


Order from your dealer or write direct to 


The Atlantic Radio Supplies Co., 8 Kirk Place, Newark, New Jersey 
The Pacific Radio Supplies Co., 63S Mission St., San Francisco, Cal. 


A-P Tubes are the pioneer tubes on the market 
today. They have passed the experimental stage and 
are a proved success. They have the highest base 
insulation of any tube on the market, and are the 
result of the design of the British, French and 
American Governments under the rigorous specifica- 
tions of military requirements It is not surpris- 
ing that A-P Tubes are approved and adopted by 
the Westinghouse Electric and Mfg. Co. 


Distributors for 


DeForest Radio Tel. & Tel. Co. 
Diamond State Fibre Company. 


Moorhead Laboratories, Inc. 
Shaw Insulator Company. 


EQUIPMENT 


Announcing 
i TYPE 521 
Two Stage Amplifier 


Designed for those who want maximum efficiency in an amplifier which 
occupies a small space. 


7) 


-yepe Sel 
é THe STAGE AMeUiFrEs 


Engraved Formica Panel. Mahogany cabinet with hinged cover, affording 
accessibility to tubes and interior. 


Special. Kennedy amplifying transformers yielding maximum amplification with freedom from noise and distort’ on’ 
Plug and ‘jack arrangement permits ready change from detector to.first or second stage without disturbing connections 
to telephones and also affords flexibility of connections to extra phones or additional units of amplification. 


~ PRICE = $55.00 


Ask your dealer 


THE COLIN B. KENNEDY COMPANY 
RIALTO BUILDING 


CORPORATED 
SAN FRANCISCO 
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25 Cents 


IRELESS AGE 


Volume 8 Number 12 


| Prof. J. C. Jensen at key of radio station of the Nebraska Wesleyan University comprising rotary and quenched spark equipment and eight-tube radiophone 


New Uses for Amateur Radio 


Radiophone Fills Vacant Pulpit--Market News by Radiophone 


WORLD’S ONLY MAKER 


Moulded High Frequency High Tension Insulators 
POTENTIALS 1,000 — TO — 1,000,000 VOLTS 


Medal and a, and 
Diploma ploma 
received at pocelves at 
World’s \ orld’s 
Colmmpian ~~ REGULS.PAT. OFF. £:\ telei COUNTRIES, St eee 
xposition Oe 2 A Si 
Chicago, 1893 INSULATION 1904. 


“MADE IN AMERICA” 


Louis. Steinberger’s Patents 


- ARRIVED - - ARRIVED - 


= <a TRADE 
ELECTROBE- : LECTROSE- 
REG.U_S.PAT. OFF. A FTREIGN COUNTRIES. REG.U 4 §; PAT. oF AAFIREIGN COUNTRIES. 
AIR-GAP AIR-GAP 
Louis Steinberger’s Patents Louis Steinberger’s Patents 


Audio Frequencies 
Radio Frequencies 


Radio Telegraph 
Radio Telephony 
X-Ray Apparatus 


‘Transmission Lines 
Sub Station Insulators 
Transformer Insulators 


sa ; ae, Oil Switch Insulators 
sa vy ‘ Sustaine Circuit Breakers, Bus-bars, 
oltages Supports, Etc., Etc. 
Air Gap Air Gap 


1-4” and Upward 1-4” and Upward 


Maximum Dielectric Maximum Mechanical 


pEenEty } Silene : 

Teta EES NUMBER iia 8350-A 
Minimum Dielectric Loss Minimum Cost | 
Minimum Weight Minimum Physical Dimensions 


Materials so proportioned that: 
MAXIMUM ELECTRIC STRESSES FORMED IN AIR 
EXTENSIVE TESTS under sustained radio frequency operation show: | 
NO HEATING | 


ARC-OVER ESTABLISHED IN AIR 


“ELECTROSE”’ Insulators are standard with United States Navy and Army and Wireless Telegraph and Telephone Companies | 
“ELECTROSE” is made in a number of grades for various requirements, each grade possessing special characteristics. 


SELEGALRO SE: Insulators—Best in the World for High Frequency Currents, Power and Transmission Circuits. 


SOLE MANUFACTURERS 60-82 Washington Street 27-37 York Street 
66-76 Front Street 1-23 Flint Street 


Brooklyn, N. Y., America 
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The Problem of Measuring Large Radiation Currents 
Is Easily Solved by Using the 


Model 400 


Radio Frequency 
Ammeter 


HIS instrument operates on a new principle which en- 

tirely eliminates all objectionable features of the 

Hot Wire Expansion Type of instrument. Its charac- 
teristics are very closely those of the well-known permanent 

magnet type of instrument, which assures accurate results 
MODEL 400 without loss of time. 

Model 400 is made as a switchboard instrument of 714 inches diameter in front and back connected styles, having 
either self-contained or external thermo elements. - 

The accuracy is within one per ccent. of full scale value when used on direct current or on currents of radio or audio 
frequencies. Being unaffected by temperature changes, independent of wave form and requiring only a small power for 
operation, this is the ideal instrument for use on commercial radio apparatus. 

Complete information on request 


WESTON ELECTRICAL INSTRUMENT COMPANY 


27 Weston Avenue, Waverly Park, Newark, N. J. 
Branches in all Principal Cities 


Lif Continuous Wave Wireless Telegraphy ***' 


By W. H. ECCLES, D. Sc. 


Here is the book you C. W. enthusiasts have been wanting 


“A remarkably clear treatise,” “Dr. Eccles best book so far,” “Very clear and easily under- 
stood,” ‘Worth three times its price,’ are a few of the opinions of purchasers at. this office. 


TABLE OF CONTENTS 
| ORDER BLANK 


CuHap. I. Historical Summary. 

CHap. II. EHlectrostatics and Hlectrodynamics. 

Cuap. III. Theory of Alternating Current and Oscillations. 
Cuap. IV. Coupled Circuits and Transformers. 

Cuap. V. Ionic Tubes. 


WIR®LESS PRHESS, Inc., 
326-28 Broadway, 
New York. 


Hnclosed please find $ for which send me 
' the books checked below: 


}«. Lhermionic: Tubes—J.-Scott Taggart 20... 2... $8.00 
... Continuous Wave Wireless Telegraphy—Hccles $8.00 
....» 1921 Year Book of Wireless Teleg. and Telephony $7.00 


P 06 Diagrams and | ....) Wireless Telegraphy & Telephony—wL. B. Turner $7.00 
Cloth. 407 ages, 3 Hlustrations +... kelephony Without Wires—Coursey .......... $5.00 
| 


NOTE: This table is abbreviated as. there 
are so many sub-headings that it would take 
the whole page to give them all. 


. Prineiples of Wireless Telegraphy—Pierce ....$3.00 


.... Wireless Telegraphy with Special Reference to.. .. 
the Quenched Spark System—Leggett ........ $12.00 


. . Radio Communication—Morecroft ............. $7.50 
Price $8.00 


This brand-new book is sold and recommended by 


THE WIRELESS PRESS, Inc. 
326 Broadway - - - ~- - NewYork 
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DO AMATEURS REALIZE THE WIRELESS 
OPPORTUNITIES THAT AWAIT THEM? 


How the President of the National Radio Institute Answered this Question 


When It Was Put Up to. Him. 


What Would You Have Said? 


Is the 


W orld’s Fastest-Growing Field Actually Going to Slip Away From Those 


Best Able to Cash In Big On It? 


These Are Questions Which Will 


Interest Every Radio Amateur 


HAT was one of the questions re- 

I cently put up to me by a well-known 
authority visiting Washington. “In 
your opinion,” he said, “do amateurs real- 
ize the wireless opportunities that await 
them?” For a moment I was stumped! 
Then I replied, “Yes, with just one ‘but.’ 
I think that amateurs are well aware of 
the tremendous expansion of wireless that 
is daily going on: They realize that it is 
sweeping the world like wild-fire. BUT 
I do not think that they realize what this 
means to them—they do not realize that 
they can easily get the ‘plums’ that the 
field offers. They “have the jump’ on 


now that ‘the fastest-growing field in the 
world’ besides being a fascinating hobby 
is a wonderful, opportunity-filled field 
offering splendid present advantages— 
and growing so rapidly that the future is 
beyond estimation!” 

I wonder if many amateurs have ever 
considered the fact that what is to them a 
fascinating hobby is also a fascinating 
profession, filled with big opportunities 
that they can easily share whenever they 
are ready to do so. It’s only a short step 
for them now to a splendid field that 
they can put their hearts into—and offer- 


ing a bigger future than older businesses ° 


ee 


everyone else, and they should realize which are overcrowded. 


Big Opportunities Are Knocking — 


° 66 9 Mr,* | 
Are Some of Us Saying “Please Go "Way foe 
‘ 99 President, 
After the caller who started me think- M ] ? Nationale | 
ing about this matter had left, I jotted and Let € S eep: jtaaio 
down on my pad some of the items which g ghipping Board. This National Radio petite | 


I had recently noted regarding wireless 
expansion. On land and on sea big op- 
portunities are opening, and even greater 
uses for wireless are being found every 
day. No doubt you too have read these 
items, but £1 am going to have them 
printed here because I want to impress 
upon you what this tremendous expansion 
can mean to you. 


When I read every day how wireless expan- 
sion is sweeping over the world I often say to 
myself, ‘Big opportunities are knocking—I won- 
der if amateurs realize that they can cash in 
big on this growing field. While opportunities 
knock, I wonder if some aren’t saying, ‘Please 
go ’way and let me sleap.’” Of course, they 
aren’t sleeping by any means, but I want all 
of them to know just how easy it is to fully 
qualify for a field which is undeniably filled 
with greater advantages than most others in 
the world today. 


Easy to Qualify 
In Spare Time — At Home 


I want to tell you—without obligation to 
yourself in any way—more about wireless op- 
portunities and how you 
can take advanitage of 
them. I would like to 
tell you about our 
Institute, which is of- 

ficially recognized by 
the U. S.. Dept. of 
Commerce and 
whose name heads 
the list of the 

schools recom- 

mended by the U. 


(Ale iiens oe Sreerte oi2 > @ oe OCCUPATOM see eae es 


Clty Mie wie cee ee /alreteraretaraee OlALC ese eae er 


(J I am interested in a sea position 
[1] I am interested in a land position 


| Name 


PS, 4 SORE a a ee ee ee 


MAIL THIS COUPON TODAY 


ees. bee. 


Mr. James E. Smith, Pres. 
National Radio Institute 
Dept. 279, Washington, D. C. 


Send me your FREE book, ‘Wireless, | 
the Opportunity of Today.” Tell me about your 
Institute and your Special Short-tiime Offer. 


eo: Syste 


Sector c | by 


Institute was the original and is today the 
oldest and langest school in America teaching 
wireless by mail. The government allows our 
graduates five to ten points credit when taking 
First Grade Government License examinations. 
We have graduates in almost every part of the 
world who have quickly qualified through the 
special method through which we make Wireless 
amazingly easy for anyone to learn completely 
at home in spare time. 


These are some of the main pointts about this 
Institute and I am sorry I haven’t room to tell 
you all of them. I should ‘like to _ tell 
you more about our wonderful new methods of 
teaching, about our remarkable new invention, 
the “Natrometer,” which each student gets free, 
and which almost cuts in half the time neces- 
sary to learn Wireless thoroughly. Then, itoo, 
I’d like to tell you about our free Post-Graduate 
Course and about ‘Dots and Dashes,’ about 
our Diploma, our Relay League, Employment 
Service, and about our special easy-payment 
plan. But there is not enough room here to tell 
you all about these things so I am going to 
ask you to write me for a new interesting book- 
let we have gotten up. 


Write Me For Booklet 


A little coupon is being put here so that you 
can save yourself trouble in sending for this 
illustrated booklet, ‘‘Wireless, the Opportunity 
of Today.” By mailing this coupon you will not 
be obligating yourself in amy way and no 
solicitor will call upon you. But the coupon 
will bring you some mighty interesting facts 
about Wireless Opportunities and about how 
you can quickly and easily qualify for them— 
at home and in your spare time. 


Won’t you mail this little coupon at once? 
Wihether you are @ junior Radio Amateur and 
want to learn allabout Wireless or whether you 
are anxious to fully qualify so as to en- 
ter the wireless profession now in one 
ofthe fine opportunities open on land 
or sea—write me for this- booklet, All 
that I ask is that you write as soon 
| ag possible, And—gsince there is no 

obligation— why not write me 
today ! 


P. S.—By the way, we are making 

a special short-time offer, for a strict- 
| ly limited time, in which we are giy- 
ing all new students, our complete 


5 are | new course in ‘Wireless Telephony 


FRED. Mail the coupon direct to me, 
today, and let me tell you about it 
return mail. MR. JAMES E. 
SMITH, President, The National 
Radio Institute, Dept. 279, Wash- 
ington, D. C. 


What I Jotted Down 


Here are the items I jotted down on my 
pad, showing how Wireless is growing by 
leaps and bounds all over the world. Let me 
tell you what this world-wide sweep of 
wireless expansion means to you and to 
your future. 


A $20,000,000 American corporation has 
been formed ito establish wireless stations in 
every part of the globe. 


ee ae ey eas now receives foreign 
y, wireless, Other ers are calli 
upon Wireless too, Phys a 


Huge wireless stations are ringin ; 
all over the world. Saint Age lao, pees 
Bordeaux, Ville Juif, and Lyons, France: 
Aten, ine eine Switzerland ; Shang- 
Jyal, ‘China ; Fiji Islands; War _— 
and ‘these are but a fen. nants Otel 


Many railroads are calling upon wirel 
to dispatch ‘trains and Caley ‘Gn: comin aaa 
tion. The Lackawanna, The Louisville & 
Nashville, The Canadian-Pacific, The Nash- 
ville, Chattanooga & St. Louis, are some of 
poe York. are Chicago and 

re connected by ; i -Ci i 
ihe Uae y an inter-city wire 

Brokers, Bankers, Merchants Mi - 
turers and other business concerns are eal 
ing wpon wireless. John Wanamaker, Good- 
year Rubber Co., Standard Oil Co., New 

ps Stock Exchange, are only a few. 

armers are getting Market and Weather 
Reports daily b ire’ i ‘ectio 
Bet nie y wireless in all gs ms of 

New wireless stations are sprin: ini 
every part of America, Belfast. 3 Maine: : oe 
Miay, N. J.; Hast Pittsburgh, Pa.: 
Francisco, Cal. 2 eos Montana; Seattle, 
Me ie ‘obile, Alabama—these are 

Three tremendous stations are operating 
on Long Island at Bastham ~ J effer- 
son, and East Regeln ees Gat 

South America is planning to establis 
chain of stations at Rio de Janiereh eae 
cion, Buenos Aires and Montevideo, ” 

One single American concern off i 
less communication between the United 
Shh 3 roe pehara monde Germany, Nor- 

ay, nmark, Sweden, Fin 
Honolulu and Japan, en 


And these are only a few of the examples 
showing how Wireless expansion is spread- 
mg over the whole earth. It brings you 


amazing opportunities—and you can now 
easily grasp them, 


When writing to advertisers please mention THE WIRHLESS AGH 
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Superlatives 


No wonder you, Mr. Radio Man, are confused by the extraordinary descriptives such as best, most 
efficient and all the others you know so well. Do you ever stop to think that any one who can pay for an 
advertisement can make these claims? Fraternize with the old-time radio men and find out their opinion 
of Clapp-Eastham apparatus, of Clapp-Eastham service which goes with every sale and their reputation for 
fair dealing. 


No one need experiment with unknown products unless he wants to. Your dealer will sell you our 
products if you insist but he is only human and is often tempted by a greater profit on an inferior product. 
Remember you pay this greater profit. Our apparatus will give you the greatest possible bargain, YOUR 
MONEY’S WORTH—you cannot hope for more. And with every purchase goes the guarantee of the 
oldest manufacturer of Radio Apparatus in the United States. 


Type Z. R. F. D. A. Regenerative receiving 
set is designed exclusively for those who re- 
quire the very utmost in long distance short 
wave reception. It comprises two of our 
Z. R. V. Variometers, one Z. R. C. Vario- 
coupler with switch, one of eur famous bal- 
anced condensers and a detector and two 
stage amplifier. 

oa All are mounted on a_ highly finished 
OR ae formica panel in heavy oak case with hinged 


antes cover. 
x Price complete except bulbs, batteries 
and” telephones! .i.).%0 0.006 os ccs oe $140.00 


Same set without amplifiers, Type 
Vide, ARG OPS Ds idicacicwiio'o ct oa OOS 85.00 


SOOO Clicw oda comemorie 38.00 


Detector panel only, Type Z. R. D. .. 12.00 
One stage amplifier panel, Z. R. A... 18.00 
Variometer, Type Z. R. V. With dial 
NG KNOD Sc: cterees ae seesisrwiebthe: syalers.s «0 6.50 
ce ee Type Z. R. C., with dial 70 
Z. R. F. D. A, Receiving Set. pies ee in ae Pama a j 
Licensed under Armstrong U. S. Patents ee ae Ao Pte nn a 9.00 
Balanced Variable Condenser, Type 
Amplifying coil, semi-mounted, Type Q. O. .....ccece cece eee c tees eeeeeeeeeaes $4.00 | F800 with dial and knob ........ 7.00 
Unmounted Filament Rheostat, Type Z. R. Ro oo cece cee cece eee ee ee eee eees 1.29 Two stage amplifier, Type O. Z. in 40.00 
Knob and dial, 3 inch, heavy brass, black finish, composition knob ............... 75 Co a eS a aii i y 
Graphite: Potentiometers SO00F OMS ii. 5 cis oo, o,0 ae evs eiepsie wile wlace dhe oie o Sodyous ise oval tebemertonens 3.00 


The Hytone Panel Transmitter 


All the advantages of 500 cycle transmitters are combined in this set without the use 
of cumbersome and expensive motor generator sets as it operates directly on 60 cycle 
current. It produces a clear high pitched note which is variable at will. This set: is 
highly efficient, with low decrement and gives sharp tuning and minimum of interference 
with maximum radius of communication. The set includes the following instruments all 
mounted on a formica panel 4% inch ‘thick: Transformer, special low voltage type, Hytone 
rotary spark gap entirely enclosed in aluminum housing, Variable speed motor direct con- 
mected through flexible coupling, Mica condenser, Oscillation transformer, Thermo couple 
ammeter, main line switch and key. 


Complete % K W Transmitting set as above ......- cece n secre ere resvccseccees $250.00 
Similar Crane ibcers dL som Ws SCRDUCLUY®. oc/sislarels elsilelojetelelaielorels@MMtop« « 0. o a/eustaleuat'e ot ual Sua $500.00 
These sets are also supplied im ratings of 2-3-5 and 10 K. W. Prices on application. 


We also supply the following transmitting apparatus as shown in our complete 


catalogue : 

Transformers, Type Z. R. L. 400 watts, especially for rotary spark gaps .......... $15.00 
Transformers, Type L 500 watts, mounted $28.00, unmounted .................:. 22.00 
Transformers, Type L 1000 watts, mounted $40.00, unmounted ................. 34.00 
Cambridge Rotary Spark Gap for use up to 1 K W including variable speed motor .. 50.00 
TMpProved ANEMIA BWITCH io. occ co ce cc oo weesieaslc ccc ws cers eressewe nets os 12.50 
Boston Key on engraved Formica base, 10 amperes $7.50, 20 amperes ............ 8.00 


Oscillation Transformers, Type ZGS1 sie. 270 o cycle ace re 6: clens «0's o wielelereleye ele wee claee s 


COMPLETE CATALOGUES SENT FOR 6c STAMPS. Patronize your local dealer. 
If he won’t supply our material your order will receive immediate factory attention. 


CLAPP-EASTHAM COMPANY CAMBRIDGE, MASS. 
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RADIO APPARATUS 


Amateur and Experimental Use 
With 
InstRuctIONs Continuous Wave OPERATIONS 


Radio Corp oration 


Sales Division, Woolworth Building, New York City 


# 


CW. INSTRUCTION 


The most needed book Of the hour 


The RadioCorporationofAmerica line of radio telegraph and tele- 
takes pleasure in announcing the phone apparatus for amateur and 
publicationofitsnewcombination experimental use. 

C. W. Instruction Book and Gen- 
eral Catalogue of experimental 
radio accessories. | 


The first edition of this important 
book is limited. In order toinsure 
your copy, sign the coupon on this 
The first section covers: page and return it to us promptly. 


A. The Use of Radiotronsin C. W. Work. Copies will be ready for distribu- 
B. General Operating Instructions for 


Tube Sets. tion September 1, which will give 


C. Nine Practical C. W. Radio Telegraph . me 
and Telephone Circuits and their vor ample time to prepare for fall 


x | Constants. and winter C. W. experiments. 
x D. Precautions in Using Transmitting 


Tubes. DEALERS: 

% £. Radiotron Power Tubes. You will need copies of this book 

oN. F. Kenotron Rectification. ° 

@ BRS, ‘ ‘ and you will want to handle thenew 
yy 04,84, The second section consists of a jine of R. C. products. Prepare for 


Rb hey tay * 6 SO catalogue embracing a complete the fall trade. Write direct to: 
> ° ss 
Beis ® fe > @ 
my Be oe Oe Se d RIDV t 
AER SES PNG 10 ow: LOPporation 
Cen «Oa ne IRELE of America 
2 ee > ee 2, 


A age ad de Ee en ie 8) \, Sales Division, Commercial Department, Suite 1801 
Pironit atic Oe Ne x 233 Broadway, New York City 
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Extendii¢— 


The Line 


Westinghouse Radio 
Ww a=/\ Apparatus 


Only a few months ago Westinghouse 
placed on the market its first radio ap- 
paratus, which met with instant favor 

from all. Every one looked forward to 
AS ree Ae more apparatus of the same high standard 
Ealing Get 3800 2500 Scions, $100.00 of engineering design and workmanship. 


The Westinghouse line is continually 
growing — each succeeding instrument 
creating more favor than the former. 


Gallez If you want to keep abreast of 
Typ e DA ° . 
Detector Amplifier | radio, watch Westinghouse de- 
me velopments. 


Inspect this apparatus 
at Booths 2-3-4 
A.R. R. E. National 


Convention Type RA Tuner 
$65.00 


Aeriota Junior Crystal Detector 
$25.00 $5.00 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh, Pa. 
SALES OFFICES IN ALL PRINCIPAL AMERICAN CITIES 


Westinghouse 


When writing to advertisers please mention THH WIRELESS AGE 


THE WIRELESS AGE 


SEPTEMBER, 1921 


Radio Apparatus 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World! 


“PITTSCO” 
SERVICE FILLS ORDERS 
ON EVERY CONTINENT! 


WHY NOT LET US SERVE YOU? 


AMPLIFYING TRANSFORMERS. 


No. UV-712 Radio Corporation, new 
type just out. (For radiotrons) ..$7.00 


No. 226-W Federal ......ce.ece- .o. 7150 
No. 281-A General Radio. new type . 5.00 


MODULATION TRANSFORMERS. 
No. A-8 Acme, unmounted ........ 450 


No. A-3 « @emi-mounted ....... 5.00 

No. A-3 “« fully mounted . -- 7.00 

No. 231-M Gen. Radio new type, Just 
out! (for radiotrons)........ 5.00 


AUDION OCONTEOL PANELS. 
No. RORH Grebe, in aoe with 
tickler connectionS ........+.....17.00 


Ne. 386 Remler, with “A” Battery PS: 


tentlomietera cc. 6. c cic cieclc ic stancres 8.00 
No. P-1 Paragon, moulded type, ow 
small and compact ......ccecseee 6.00 


“BB” BATTERIES. 
Ne. 7623 Standard, small 22.5 volts .. 1.50 
N. 7625 B large 22.5 volts .. 2.65 
No. 7650 Me variable 22.5 volts 3.50 
No. 766 Fiveready, large 22.5 volts .. 3.50 
No. 766-A Hveready, large, variable . 3.00 
No. 768 Hveready, small, 22.5 volts . 2.25 


No. P-1 “Sorsinc,” new type, just 
out! 22.5 volts. extra long life. .. 4.00 


AMPLIFIERS. 


No. RORE Grebe two-step Whee auto- 
matic filament control ...........055.00 


No. RORD Grebe Det. and two step 
with automatic filament control *P 75.00 


No. P-1 Amrad Type A, two step ..39.50 
No. DA Big al atet A det. and ‘two 


step, just out a sieteighe dietelelsieve doo.00 
CONDENSERS. (Fixed mica type) 
No. ROCC Grebe s0002 MEO ators tererclete 1.00 
No. ROCD sO00b/ Micihetarerctete cts 1.20 
No. ROCH “ OOTRMi ns chic ucts s 1.60 
No. ROCF “s OOSRMIIR eet 3.80 
0 ROCA “ 0002 Mf. and .5 
meg, pleak?4.0/2-1.Ghide& i Oe 4) 
No. ROCB 4 -0002 Mf. and 8 
MO. LEAK eye ss ciiere co cielstnvce Mem tersiee 1.20 


GRID LEAKS. 


No. MW-1 Radio corporation, .5, 1, 
1.5, 2, 8 and 5 megohms complete. . 1.25 


Grid leaks: Only aecask cic cae oe ee 75 
Bases *yonly ‘ii... eecie cee cecreieeisote 50 
No. 21 Chelsea, variable .5 to 5 meg- 
ODM B 6/5 2 beso cielo ieiels Cos er anave ce 3.00 
: MAGNAVOXES. 
Type R-3 Magnavox loud speaker, lat- 
~—~ept ‘model,’ just out! ......c0cenee 45.00 
Maxnsyox Radiophone hand transmit- 
Pitter svalcia ete 8.5 2 ois Oke alecs yale sete aise. oe 
Magnavox Radiophone transmitter a 
CONGR AH fos Fie esis ic ors eoede area ae -50 


REGENERATIVE RECEIVERS. 
No. CR-2 Grebe 175-680 meters ....51.00 


No. CR-3 Grebe 175-680 ‘“Relay- 
special’; splendid set ........... 65.00 

No. CR-3A Grebe 175-375 meters, me 
tube control, complete set ........ 45.50 


No. CR-5 Grebe 175-3000 meters, 
“Super-special” with tube contre 
complete set. Ideal for jewelers. . 80.00 

No. CR-6 Grebe 175-680 meters, re- 
ceiver, det. and two step amplifier 
self contained, complete set ..... 200.00 

No. CR-7 Grebe 500-20000 meters 
“Long-wave special” with tube con- 
trol, complete set., Ideal for arcs 210.00 

No. RA Westinghouse, re 700 me- 


ters, new type, just out! ......... 65.00 
PLUGS. 

No. 50 Pacent universal type ..... - 2.00 

No. 1428-W Federal, brass ........ 2.00 

No. 1428-W es silver-plated .. 2.50 
JACKS. 

No. 1421-W Federal open circuit.... .70 

No. 1422-W 4; closed circuit .. .85 

No. 1423-W “ two circuit .... 1.00 


No. 1435-W ee automatic fila- 
ment controliaty He's sis. eleisielsiele o crete 1.20 
No. 1438-W Federal Auto. filament 
Lad 11:), IORCIOIRO OEIC Oneal dl nictoicic.o. cin aA 1.50 
MICROPHONES. 
No. 260-W Federal hand type ...... 7.00 


No. HM-100 DeForest hand-type ... 6.00 


No. 5176-A Conn. with short anjust- 
able arm, ideal for panels ...... 4.25 


RHEOSTATS. 


No. 214 General Radio 2.5 Ampere 
type just right for one UV-202 5- 
watt sradiotron stubesemiecs. eee. 2.50 


No. 132 National Controller type, 6.4 
amperes, Anse right for 2 UV-202 


5-watt radiotrons ...........see0. 5.50 

No. P-1 Paragon, very compact .... 1.75 
SOCKETS. 3 

No. MW-1 Radio Corporation type .. 1.50 
Nowlb6Gen. Radio (ieee eee 1.75 
No. 550 Murdock’ .... #iseek a eeee 1.00 
No. S-2 Radio Service double ...... 2.50 
pes S-3 Radio Service triple ........ 3.50 


UV-203-A Radio Corporation type 
Sor the UV-203 50- watt tube ane 5.00 
RECTIFYING DEVICES. 


No. P-1 DeForest rectifying tubes for 
radio-phone work 


No. FF France battery booster, 6 


AIDS ernie se eksicie 5 ctle eta ARE aI 15.00 
No. P-1 Tungar 2 amp. size complete ae 00 
No. P- 2 “e 5 “es “6 8.00 


No. UV-216 Radio Corpsdrenation” <F'6o 


““PITTSCO” 
SERVICE REACHES ALi 
OVER THE WORLD! 


WHY NOT LET IT REACH YOU? 


TELEPHONES. 


Type C Baldwins, Navy type ......16.50 
Type E Baldwins, ultra-sensitive ...20.00 
Type F Baldwins small, super-sensi- 


tI VG@'dStiinia/s shoe wlkwleke we Gina aH) a asetere . 21,00 
Brandes ‘‘Superiors” ..... e everett iste -. 8.00 
“Trans-atlantics” ........ . 12,00 


oe “Navy-type” ..eccsceeceee 14.00 
ri New headband only ..... 
a New double cord ......... 5 
Browns 4000 ohms English type..... 20.00 
as 8000 ohms English type ....22.00 


VACUUM TUBES (Radiotrens) 


No. UV-200 Radiotron detector ..... 5.00 
No. UV-201 ¥2 amplifier .... 6.50 


No. UV-202 st 5 eu trans- 
militar ate anerat svetonete Iie ctouataclanetels +, SOO 


V5eb oon aco.coro cece eee ee ee 000 


No. uy aoe Reto 250 Watt 
transmitter’ os. Gas sie ore lees rere 


Note: All radiotrons sent postage s and 
insurance prepaid to any part 0 
. Radiotrons always in stock, 
STORAGE BATTERIES. 


No. BX-3 Harvard 6 volts 40 ampere- 


hours, complete .........+eessee0 -16.50 
No. BX-5 Harvard 6 volts 60 Amp- 
hours |..\ ces EE te ecotstain, er okenahe -. 18.50 
No. BX-7 Harvard 6 eouee 80 Amp- 
DOULH <0 sce eent eatetsalisteraveteie aiaiel sioiane 24.50 
VARIOMETERS. 
No. 200 Tuska, moulded type ..... . 6.25 
Nowe 200-A Tuska, pees type with 7 ae 
No. ae G Mapdoeeooiiitsne,.. ce 7.50 
No. 345-P Murdock plate type ..... 7.50 
- No. 346 Murdock Vario-coupler .... 8.50 
No. ZRV Clapp- omega Variometer 
WIth, Gla liscs.isissiegs-svesstoseneuete sine cite 6.50 
No. ZRV-A ‘Clapp - Hastham Vario- 


meter only o.). cieisc eels Stites als coos 575 


No. P-1 Turney’s ‘spider web induct- 
tance; ideal on radio-phones ...... 8.00 


POTENTIOMETERS. 


No. 214-C_ General Radio “A” Battery 
type. £400 ohms, ideal with radio- 
TIONS F500. GTA mite le cee ee -2. 4.00 

No. 93 Remler “A” Battery type .. .75 

No. F-743 Gian: -Hastham. “B” Bat- 
tery type, 5000 ohms, fully mounted 3.00 


For panel mounting ........ eoee 2650 - 


RESISTANCES. (Phone work) 


No. 1 Ward Leonard 5000 ohms ... 2.25 
No. 2 s ss 10000 ohms .. 3.50 


“Let ‘PITTSCO’ products, super-service and delivery solve your Radio problems” 


SEND US YOUR ORDERS TODAY! 


Send ten cents in stamps for Catalog No. 22. Over 100 pages, over 150 illustrations, over 600 items. 


F. D. Pitts Co., Inc. 


12 Park Square 


Dept. B 


Boston, Mass., U. S. A. 
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THE WIRELESS AGE 


Arcs and Tubes 


These new branches of the revised examination of the 
Department of Commerce are fully covered in the 
Home Study Course of the Radio Institute of America 


The Home Study Course will thoroughly equip you for the new examinations of the Department of Com- 
merce, which went into effect July | of this year, and by enrolling for this course you will be taking a big step 
in the right direction and insuring your future. The ever-broadening field of radio communication offers every op- 
portunity for future security and the job is usually looking for the capable ambitious man. 


Enrollments are coming in by every mail. Why aren’t 
you one of the wideawake wireless men who have seen 
the new and greater opportunity opened to them by the 
Home Study Course, which is specially designed to 
land them one of the enviable jobs at the world’s great- 
est radio station ? 
is the time to act ! 


Consider, for instance, the opportunities of the ““Prom- 
ised Land.”’ 


“The Promised Land” is the name professional oper- 
ators have given to the New York Radio Central Sta- 
tion, on Long Island. When completed, this station 
will be the largest and most powerful radio station in 


the world. 


It will be equipped to work simultaneously with five 
other nations in widely separated and distant parts of 
the world, and will be epoch-making in the field of in- 
ternational communication. 


A position at this station is the height of every opera- 
tor’s ambition, for it means unlimited opportunity to suc- 
ceed and progress to higher, more responsible and better 
paying positions in the radio industry. So far as op- 


N O W — not some later day —. 


portunity goes the successful future of these men is as- 
sured, 


How about you ? 


This new home course of radio training, which has been 
developed for the benefit of those who cannot attend 
the Institute personally, is the same course used at the 
Institute. It includes everything from basic principles 
of electricity and magnetism to actual operation of com- 
mercial radio equipment, including arc and tube trans- 
mitters. It also includes the same textbooks used in the 
Institute classes, as well as a buzzer set of greatly im- 
proved design with a variable automatic transmitter for 
code practice. 


The graduates of the Radio Institute of America enjoy 
a great and exclusive advantage in the close connection 
existing between the Institute and the Radio Corpora- 
tion of America, the world’s largest radio manufactur- 
ing and commercial radio company. 


Prominent executives in the radio field are former stu- 
dents of the Institute. The Radio Corporation employs 
thousands of men, in its executive departments,on ships 
and at shore stations and in factories and laboratories. 
A large percentage of these men are graduates of the 
Institute. 


The Radio Institute of America has been an established and successful institution for over fifteen years. 
The year round average attendance in its classrooms is now 298 students per month. Itihas trained over 6,000 
men, 95% of whom have successfully engaged in this new branch of science and industry. 


You, too, can be successful in this new field if you properly train yourself by means of the Home Study 
Course of the Institute. Radio offers an unlimited opportunity for future advancement—why not take advantage 
of it 2 Write for our booklet and further details—Now. 


HOME STUDY DIVISION 


Radio Institute of America 


(formerly Marconi Institute) 


326 Broadway, New York 


HN 
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THE WIRELESS AGE 


to be 


First 


Organized 


UA 


[twas some event 


on July 2nd, when thousands 
of amateurs listened in on our 
radiophone description from 
the ringside of the 


Dempsey- Carpentier 


Contest 
Amateur Radio History 
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HAA 


s fpeantowia aa ne = =z iu 


= 
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= 
Ss First in Accomplishment : = 
XS Founded to promote the best interests of radio. Was made that day which = 
= communication among wireless amateurs in h { E f = 
= Bat, Amelie was the first of many = 
= GUGLIELMO MARCONI N. ae W . aN. days plan- = 
= : President = 
=> J. ANDREW. WHITE HARRY L. WELKER d f h = 
= Acting President Secretary iA e Or t e amateurs. = | 
= | ; More events are coming 
— NATIONAL ADVISORY BOARD OF VICE-PRESIDENTS : = q | 
= ; = | 
= Prof. A. E. Kennelly Prof. Alfred N. Goldsmith ] dr == \] 
= Harvard University - College of the City of N. Y. Lréeat program ZS Under way = i 
= Maj. Gen. George O. Squier E. E. Bucher pal af 9) ; = { 
== Chief Signal Officer, U. S. Instructi Engineer ‘ = : 
= ei gran Anas Do you want to participate ? 2 | 
= Sic ren CRE an Prof. Charles R. Cross ; == | 
= r- - tt. G. Dullar M husetts Institut f 5 — 
= oan. Oe otechaolier ane Our membership books are = | 
= C6 9 = 
= open to all real “‘doers.’’ No = 
= (a F959 = 
= MEMBERS’ EQUIPMENT Let George Do It’ stuff goes. = 
= Ist. Certificate of Membership. ; | ; = 
= The handsomely steel-engraved Certificate, with shadow a 
= Lordy Be pet eine, is. sealed ae sjgnedciy Onteerd i YOU want ZO se 17110 the eee = 
= wi e endorsement o enatore Marconi, as President. O $ ° . — 
= | reanization that does something real- = 
= 2nd, Aerial Pennant. & & == 
= The 36 inch aerial pennant, inted in f 1 : Y = 
= searlet felt, will aan long aervitesat oc. See Now 1S the lime. = 
= head. Hvery member will be proud of the National = 
= Insignia flying from his aerial. | sina — oe ee eee eee ee ee eee = 
= 3rd. Membership Pin. APPLICATION FOR MEMBERSHIP = 
= The National Amateur Wireless Association Pin in gold a: = 
= and enamel is the national emblem of the Association. The eel fae Pe wie A = 
= design shown on this page can but faintly describe its Sore Bay plied ete = 
= ands e in thr i , : = 
= has a special. patented hub ‘and shank which permits it | As I desire to receive full recognition as an amateur wireless = 
= being securely fastened on the coat lapel or on the vest worker of the United States, I ask the privilege of enrollment — 
= without turning upside down. | as a Member in the National Amateur Wireless Association and = 
= ; ‘request that you send me the complete Member’s Equipment, = 
= 4th. How to Conduct a Radio Club. for which I enclose herewith remittance of $1.50 Initiation = 
ea This splendid book was re-written to cover every new | Fee, covering Initial Equipment, and $2.50 for First Annual = 
= development, and with a large proportion of new matter. Dues, or $4.00 in all. = 
= It is the foundation stone of the National Amateur Wire- | iN — 
= less Association activities. Price of this book 75c. Dy Eb 11 ee Sete hao 6 GOO HO tool O.0 the Okla 10 Bewsse = 
= [ Street fx. ft. Pe eee tree Call Letter & No....... == 
= 5th. How to Pass U. S. Government Wireless License — 
= Examinations. Cliy PRRs os 5 Gre aie et Gcheteenaie tore WIL RStaterterctee kes 's «, efecody cetera = 
= Revised 75c edition of this popular book which should be [ PLEASE ANSWER ALL QUESTIONS = 
= in every Amateurs Library. TaeNo. Of Gov't: License imacis- ic cieneicte ee 2. If you have none = 
= | dosyou intend! to ‘apply, for yones <(.\. «ccc «+5 «ftom oe eee => 
= ANNUAL DUES | 3. Name and address of Radio Clubs and their Secretaries to Ba 
= } Which you)-belongs es <j.1 fms eienahe oes «ieee Aio Mere obsts alee ele raters — 
— The annual dues of $2.50 cover your membership and entitle | — } 
= you to a yearly subscription to THE WIRELESS AGH, the o ae © we 0 lee «le «cate cs co Siw wih © © ene © OFS mie Dine 0. (6.6 Bile e)te\ale enele 67a S067) s a] @ (ene) enone = ;: 
= official organ of this” Associations If you are already iat sub= 91) “iis. sires cis vie ciciee creisteie een eens = ott tate ohare ters |e eerie SS : 
= scriber your term will-be extended one year. Any supplements | | 
= or bulletins published will also be sent you free of Charge. go --sererrs stress eet t tere tte terete eee wees es eeeeseeeceees J 
= | 4. ‘Are you now a subscriber to THE WIRELESS AGH? ..... | 
= } H He i fl i ti i vos ob eihlek See 
E National Amateur Wireless Association = | © Deserve Priefiy your eauipmen 
= S826 BROADWAY - - - + - NEW YORK | MBBS. ight tei 
— : : PETERS ae hE er FS ee gS ap = 
SoA 


When writing to advertisers please mention THE WIRELESS AGE 


SEPTEMBER, 1921 De Bae W. LR er En 45 


The Modern Radio Station 


requires the use of a TWO STAGE. AMPLIFIER 


OU CAN easily build this yourself using together and will make a complete outfit that 
the following material. These instruments delivers exceptionally high efficiency. This 
have been carefully selected for efficiency, list provides for a Detector and Two-Stage 
reliability, and consistency. They work well Amplifier Combination. 
Bakelite Dilecto Panel (14/7), 144 sq. in........ $4.00 
i Hederal- Opens Circuit Jack; o.e.c.t es acces oe 70 
2 Federal Open Circuit Jack, @ $1.00, ........ 2.00 
ie HederalbsNickeledwblir, oo oteeurs sere eee 2.50 ANNOUNCEMENT 
2 R. C.'U.V. 712 Intervalve Transformers ...... 14.00 E TAKE pleasure in announc- 
3 R. C. U.R. 542 Porcelain Tube Sockets, ...... 3.00 ing a change of location,—Our 
1 R. C. Grid Leak and Mounting, .............. 1.25 Boston store is now located at 
3 Paragon Rheostats, @ $1.75, ............... 5.25 eel Bor stee street, in the heart of 
1 R.C. P. R. 536 “A” Battery Potentiometer ... 2.00 ‘the Back Bay business section. Quick- 
: ly and directly reached by train or 
1 Sones al Radio grid condenser, ............... .25 trolley. Additional floor space and 
Illustration of 10 Binding Posts, @ $.09 each................. 90 an increased sales force enable us to 
eis U. V. taal give every customer immediate at- 
Prices Total price for Detector and two-step $35.85 tention. This applies to mail orders 
a Vv. ee as well as over-the-counter purchases. 
(detector) | NCREASE the efficiency of your station We cordially invite you to inspect 
$5.00 Order this material today. A liberal stock our new’ store. 
U. V. 201 of each item is on hand at both At- 
(amplifier) lantic stores. Your order for the complete 
$6.50 list will be shipped at once. Or send for 


Bulletin 14, sent on request to any reader 
of the Wireless Age. 


727 Boylston St. Nel ANTIC R ADIO CO. 15 Temple St., 


Boston, 9, Mass. INCORPORATED P ortland, Maine 


LEARN WIRELESS At Home 


The Demand for Good Wireless Operators far Exceeds the Supply 


The N. Y. Wireless Institute will make you an operator—AT HOMH—in your spare time—quickly, easily and thoroughly. No previous 
training or experience required. Our Home Study Course was prepared by L. R. Krumm, formerly Chief Radio Inspector, Bureau of 
Navigation, New York. Our experts are able to impart their practical and technical knowledge to YOU in an easy to understand way— 
will direct your entire course. The graded lessons mailed to you will prove so fascinating that you will be eager for the next one. The 
instruments furnished free, will make it as easy to learn the Code as it was to learv to talk. AW you will have to do, is to listen, 


BIG S A L AR | E Wireless operators receive excellent salaries Travel the World Over 


e ranging from $125 to $200 a month and it is 4 wireless Operator can visit all parts of the 
only a stepping stone to better positions. There is practically no limit to your earn- world and receive fine pay and maintenance at the 
ing power. Men who but yesterday were Wireless Operators are now holding positions 


: same time. Do you prefer a steady position with- 
as Radio Pngineers, Radio Inspectors, Radio Salesmen at salaries up to $5000 a year. out “erated? There. ea many sppontuai tes at the 


numerous land stations or with the Commercial 
Wireless or with the Steamship Companies. 
ns ru men S FREE Post-Graduate Course 
A one month’s Post-Graduate Course, if you so desire, at one of the 
largest Wireless Schools in N. Y. City. New York—the Wonder 


A N D a 5 EXT City—the largest port in the World and the Headquarters of every 
leading Wireless and Steamship Company. 


PAS Ys RAY MIEN] Sir tere 


you. We will make the payments so easy that anyone ambitious to 
enter the fastest growing profession—Wireless—may do so. 


Send for FREE Booklet 


Without obligating you in any way, send for our booklet ‘How to 
become an Expert Wireless Operator’—it is free. Mail the coupon 
attached, or postal or letter—but do it to-day. 

NEW YORK WIRELESS INSTITUTE 
Dept. 260, 258 Broadway New York City 


This wonderful set for learning the code furnished free with our course, Gan ER ePAEED oie) cole ae ea eg 


We furnish free to all students, during the course, the wonderful receiving and sending 
set exactly as produced in the illustration. This set is not loaned but given to all 
students completing the Course. 

The Transmitter shown is the celebrated Omnigraph used by several Departments of 
the U. S. Government and by the leading Universities, Colleges, Technical and Tele- 
graph Schools throughout the U. S. and Canada. Start the Omnigraph, place the 
phone to your ear and this remarkable invention will send you Wireless Messages, the 
same as though you were receiving them through the air, from a Wireless Station 
hundreds of miles away. 


NEW YORK WIRELESS INSTITUTE, 
Dept. 260, 258 Broadway, N. Y. City. 
Send me, free of charge, your booklet “How 
to Become an Expert Wireless Operator,” 


containing full particulars of your Course, 
including your Free Instrument Offer. 


NIG y i sine tel suelo soe 
When ou a ly for youn license the Uv. S. Government will test you with the CSL # cere ON e cee. abe (0. \9 48a 6 061 Bee 6 
Omni tanh the exe model Omnigraph as we furnish to our students. Ask any U. S. 7, ee ena a, Cee een 
A MLITSECUOR ETON VSTI Nya. bill annem eR emt ttn . e ee anemic 9 MR BIW a Me eee Ona aigh ck trees be ins) Shee) ev elinys giee 8 acess 
: LEV OL LOW aneta ie cusla ets <ilev ers State...... oe 
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(ondensite celoron 


MakesGood RadioEquipmentBetter 


Insulation is the foundation of all radio. Your equipment can only be as efficient as y 
the insulation you use in its construction. Condensite Celoron is the safest, surest 
and most successful answer. There are seven salient reasons why. 


Condensite Celoron is high in resistivity and dielectric strength, extremely 
water resistant, immune to atmospheric and climatic conditions, insoluble, infusible, 
long-lasting and attractive. Read this Bureau of Standard test: 


WaveLength Approximate Frequency Phase Differences Dielectric 


Meters Circles per Second Degrees Constant—K 
373 804,000 2.0 4 4.7 
1,295 231,500 1.8 : ' 4.8 
3,067 97,800 1.8 4.9 


We supply this remarkable material in standard size sheets,. 
rods and tubes ready for all machining purposes—for experts and.» 
amateurs. Sold by radio equipment dealers everywhere. If your 
dealer cannot supply you, write us. 


Diamond State Fibre Company 
Bridgeport (near Philadelphia), Penna. 


Branch Factory and Warehouse, Chicago 
Offices in Principal Cities : 


te In Canada,-Diamond State -Fibre Co. 
; of Canada, Ltd., Toronto .. _ 


ee ee 
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Federal Standard Radio Accessories 


USED BY ALL LEADING MANUFACTURERS AND EXPERIMENTERS 


eR pean 


The Ideal Radiophone Filter Combination 
Two No. 300-W 800 M. A. Filter Coils 
Two No. 1000-W 1-M.F. Condensers 


No. 300-W 
800 M. A. Filter Coil 


The Federal Filter Coil is of No. 1000-W 
High Impedance Value for ssn ee ow 1-M.F. Condenser 


A.C. and ligible istance 
to D.C. has ere Federal No. 1000-W Con- 


Highly recommended for use pene denser is of the Mansbridge 
with both transformer and Siete a self healing type, designed to 
generator Plate Voltage sup- n 200. stand 1000 volts (D.C.). 
ply. Fu n 


Price, each 


FEDERAL FILTER CIRCUIT Price, each 


Federal Celephoue & Celegraph Co. 


Buffalo, New York, U.S.A. 


Write for Bulletin No. 102-WB & ‘‘C”’ Circular 
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Summertime Radio 


NO NEED FOR YOU TO SHUT UF SHOP WHEN SUMMER COMES, 
; THAT IS, IF YOU OWNA 


KT-1 PORTABLE 


At last here’s the outfit that makes Summer radio 
work a pleasure. 


Take it out into the country and send up a few 
hundred feet of antenna on a Grebe Radio Kite, 
and surprise yourself at its range. 


Licensed 


Under the 

Original Find out the range of your home station. 
Armstrong 

Patents. If you live near a body of water, procure a canoe or row boat and 


you have a ship station that sails under power of your kite. 


Then, when Winter comes again, merely replace the CR- 5 Regenerative Receiver in its 
cabinet and use it in your station for real results. See it at your Dealer’s, today! 


Bunnell & Co., J. H., New York City Kelly and Phillips, Brooklyn, N. Y. 

Central Radio "Company, Inc., Kansas City, Mo. Klaus Radio Company, Eureka, Ill. 

Continental Radio and Blectric Corp., New York Manhattan Elec. Supply Co., New York, Chicago, St. Louis 
Detroit Blectric Co., Detroit, Mich, Leo. J. Meyberg Co., San Francisco, Gal, 
Doubleday-Hill Blectric Co.; pare h, Pa. Newman-Stern Co., Cleveland, Ohio 

Electrical Specialty Co., Columbus, Ohio F. D. Pitts Co., Inc., Boston, Mass. 

Holt Electric Utilities Co., Jacksonville, Fla. Philadelphia School of ee Telegraphy, Philadelphia 
Hurlburt Still Electrical Co., Boeri, Texas Western Radio Dlectric Co., Los Angeles, Cal. 


Hickson Electric Co., Inc., Rochester, N. Y. 


-A.H.GREBE & CO.,Inc. - - 78 Van Wyck Blvd., Richmond Hill, N.Y. 


Rapio INSTITUTE OF AMERICA 


(FORMERLY MARCONI INSTITUTE) 


98 Worth Street, New. York City (Third F loor) Telephone F ranklin 6245 
AMERICA’S FOREMOST SCHOOL 


for Instruction in 
Radio Telegraphy 


SPARK — ARC — VACUUM TUBE TRANSMISSION AND 
RECEPTION — RADIO TELEPHONY 


Our Instruction Covers the Entire Radio Field 
Our Graduates Cover the Entire World 


PRACTICAL TRAINING QUICKEST RESULTS SMALLEST COsT 


Afternoon and Evening Classes Throughout the Year. Pros- 
pectus Mailed on Request. Address all Inquiries to Director 


Investigate our class for amateurs at reduced rates 


Branch School 
New Call Building, New Montgomery St., San Francisco, Cal. 
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C. W. Power Transformer 114%, Henry Choke Coil 


ACME C. W. APPARATUS 


BEFORE buying any C. W. apparatus, get the 
Acme bulletins. They contain valuable informa- 
tion, and are free from your dealer, or direct from us 
Anyone having an A, C. supply can easily have an 
efficient C, W. radio telephone and telegraph trans- 
mitting station. 
No storage batteriés or motor generator required. 
Filaments lighted by an Acme filament heating 
transformer. 
Plate and voltage current supplied by Acme trans- 
formers specially designed for that particular work. 
High voltage direct current secured by rectifying the 


ACME 


guaranteed 


APPARATUS 


C. W. Power 


SLAM BIVEFOOES A. @. and smoothing out with Acme choke coils and 
Cc. W. Plate condensers. 
transformers Such a station is highly satisfactory. No moving 


parts, no noise, plenty of power. 
Use Acme apparatus thruout. Acme has the most 


Filament Heating 


transformers complete line of C. W. apparatus,—a special instru- 
Modulation ment for every need. 
transformers 
Amplifying A t C 
transformers A Cc m e ppara us 0 e 
Choke Coils 
Amplifiers 190 Massachusetts Avenue 
Detectors 


Cambridge, 39, Mass. 


The apparatus with a guarantee 


Filament Heating Transformer 


Amplifying Transformer 


vauiko Variometer 


Mechanically and Blec- 
trically Peerless 


SEE THEM 
AT YOUR DEALER’S 


Send 5 cents for Cata- 
log No. 3. Receiving 
Sets, Knobs, Dials, 
Variometers, Variocoup- 
lers, C.W. Inductances, 
C. W. Transformers. 


THE 
C. D. TUSKA 


COMPANY 


TYPE 200 PRICE $7.25 


HARTFORD, CONN. 
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The distinction Corwin Dials 
impart to a radio station is only 
exceeded by their accuracy and 
ease of operation. Prices are as 
low as economical production 
and efficient marketing will per- 
mit, with due regard for quali- 
ty. Outside of that, there isn’t 
any particular reason for speci- 
fying Corwin Dials. 

3 "Dial, 75c—with knob, $1.30 
3%” Dial, $1.00—with knob, $1.70 


\N 


\\ 
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At all Radisco agencies, 
and other reliable dealers, 
or sent postpaid anyw. 


A. H. CORWIN & CO. 
4 West Park St., Newark, N. J. 
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RADISCO 


“Your Assurance of Satisfactory Performance” 


Radisco Couplers, Coils, ‘‘B’’ Batteries, 
and other good instruments are for 
sale at 28 Radisco Agencies all over 
the U. S.. See Radisco spread in 
September Radio News. 


e Double Filament 
Audiotrons 22: 
Oscillator 


With Adapter 


Without Adapter .. 


DREYFUSS SALES CORP. 
179 Greenwich Street, New York City 


LITTLE GIANT AMPLIFYING TRANS- 
FORMERS, EACH .......c..+sscees $3.00 
SYNCHRONOUS MOTORS ........ $28.00 
THE AMERICAN RADIO SALES 
AND SERVICE CO. 
Great American Building 


MANSFI£LD 5 See alg = ie OHIO 


Write For Remler Bulletins 


No. 1001-1002. Full description and 
prices on Radio Apparatus that 


RADIATES QUALITY 
Remler Radio Mfg. Company 
BH. T. Cunningham, Sales Mgr. 
163 Sutter Street, San Franciseo 


If you have anything to sell, use 
the WIRELEss AGE Classified 


Section 
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Calling From The Vasty Deep’ 


“Glen—I can call SPIRITS from the vasty deep. 
Hat—Why, so can I, or so can any man 
But will they come when you do call them?’ ’_King Henry IV. 


From the wireless outfits on the ships that sail the seas and from the far 
places of the earth Brandes Receivers call the Spirits of Sound—and they 
come! The signals so.-weak and encountering such strong interference, 
that_other receivers fail to get them, come “clear as a bell’ through the 
Brandes Matched-Tone Headsets—the wonders of the wireless world. 


HEADSET, Price. D8.00 


ONAV Yo YP RH HEAD- 
SEF mE TLCO) Set ele cestela tues $14. 00 
Sold on 10 days trial. Money refunded if not satisfactory 


Send 5c for Catolog W. 
DEALERS: Write for proposition 


C. BRANDES, Inc. 


Room 818, 82 Union Sq., New York 
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Matched-Tone 
HEADSETS 


MR. ADVERTISER: 


Don’t forget that the October WirELEss AGE marks 
the opening of the fall radio season. Be represented 
with a good sized ad and reap a harvest. 


Longer Life— 
Better Service 


from your ‘‘B”’ Batteries 


Demand “ACE” — The Best 


Here is our new Ace No, 627—45-Volt Variable B Battery 
Made of special size cells and highest grade material 


Will give from 50 per cent. to 75 per cent. more service than any 
' two small size B Batteries 


ABSOLUTELY THE BEST B BATTERY OFFER EVER MADE 


30 Readings . Weight Life 
1% V. to 45 V. Size Oxbx2ve 31 Ibs, | App. 800 Hrs. 
Size Voltage Hrs. Ser. Lbs. Taps 
Plain 221% 400 1 

Variable 

Plain 

Variable 
lain x 

Variable 3 x8x65 

Other Type Ace “B” Batteries 

Send us your dealer’s name if he does not carry the Ace Batteries 


Send for new Ace Catalog No. 20. 
44 Court St. 


ACE BATTERY MFG. CO. Brooklyn, N. Y. 


WORLD 


MOTOR 
PRICES SLASHED 


FULL 1-4 H.P.NEW MOTORS 


110 Volts 60 Cycles A. C. Current 1750 
R. P. M. This is an exact photo cut of 
this Menominee motor bargain. These 
motors were intended for a large Wash- 
ing Machine Factory who could not 
accept the shipment because of financial 
troubles. You take no risk for there 
is a one year guarantee with each motor 
backed by the factory: While they last 


$19.50 each. 


R. HAAS ELEC. & MFG. CO 
JACKSONVILLE, ILLINOIS 


BROOKLYN, NEW YORK 


A Popular Book 
Wireless Telegraphy 


By -W. H. MARCHANT °< + 
Cloth, 201 illustrations, $3.00 


A practical and valuable handbook for 
the use of those engaged in the operation 
of Radio-Telegraph installations, and’ for 
students who ipossess some knowledge of 
electrical science. 


Guide to the Study 


of the Ionic Valve 


By WILLIAM D, OWEN 
Cloth, $1.00 


A carefully prepared résume of the whole 
valve situation, showing its development 
and application to wireless telegraphy 
and telephony. 


Arithmetic of Teleg- 
raphy and Telephony 


By T. B. HERBERT and R. G. de WARDT 
Cloth, 187+ VII pp with 38 illus., $2.00 
A study of this book will not only give 
facility in making arithmetical calcula- 
tions but will also be useful for the 


amount of general information the book 
contains. 


Write for Complete Technical List 


ISAAC PITMAN & SONS 
2 West 45th Street - New York 
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C. W. for Citizen Radio 


HE WXPERIMENTER of today 
realizes that the only succese- 
ful way to combat static is 
through the use of C, W. We 
carry a full line of everything 


“PW” Has The Latest 


® 
eee anieee eee Radio Apparatus 
Members of this association par- 
ticipate in our profits. Order 
either direct from this ad or send 


ates ane, In Philadelphia 


core eee eee aseese 


Moorhead Transmitter .......... 7.50 
Acme O.W. Power Transformers 
200 wate Mounted © Rae Sas Bice e $20.00 | 
att Unmoun eer. 16. ’ | 

50 Watt Mounted .............. 15.00 Come in and see Us—You do not have to Buy | 
560 Watt Ummoumted ........... 12.00 

Aome 0.W. Plate Power Transformers We have complete stock of parts for the Radiophone you are building. 

500 Watt Mounted .......ee.0.. $25.00 

500 Watt Unmounted ........... 20.00 
Acme Filament Heating Transformere 

8 & 10 Volt 75 Watt Mounted .....$12.00 A ~ e 

8 & 10 Volt 75 Watt Ummounted .. 9.00 

8 & 10 Volt 75 Watt Unmounted ..” 9.00 Philadelphia School of Wireless Telegraphy 

10 &12 Volt 150 Watt Unmounted.. 13.00 Jobbers and Dealers in Everything Radio 


Acme Choke Coils 


1% Henry 500 M.A. Single Ce] ....$6.00 1583 PINE STREET, Just West of Broad Street, PHILADELPHIA 
144 Henry 500 M.A. Double Coil ... 8.00 
1% Henry 150 M.A. Single Coil .... 4.00 

Henry 150 M.A. Double Coil - 6.00 


Aome Modulction Transformers 
Type A. 3 Mounted... .ssecsccecs $7.00 
Type A. 3 Assembled with Supports 5.00 
Type A. 3 Core & Coil Assembled.. 4.50 


MUTUAL PURCHASERS ASS'N GENUINE TWO FILAMENT AUDIOTRONS 
-4 Stone Street, New York City $6.00 


| H. P., 110 volts, We have been able to obtain a last and final supply of Genuine Two 
Avis hada: ‘Mi 0 0 Filament Auditrons that we are offering for $6.00. 
eg QUALITY PLUS SERVICE GIVES SATISFACTION — Try Us 


LARGE QUANTITIES NEW WASHING MACHINE MOTORS and See. 


pln manufacture and carry the ful! factory uarantee,. 
Sippel 8 pen kee cones plete a eeent: tye & table for or operating Coffee 
inders, Cream Sepsrators, Bott’ 
Seal Latha: Ete ip: ashers, Air ompressors,, 


Role rin = $2 75 Ge WHITALL ELECTRIC COMPANY 


P astineal ecient pp feel Ie * x WESTERLY, R. I. 


MANUFACTURER'S DISTRIBUTER 


GHAS. H. JOHNSTON - Box 8 W. E, Pittsburgh, Pa. 


Somerville Somerville Somerville 


Dial Knob 2000 V. Tested 


Indicator Indicator C.W. Condenser 


Diameter 4 inches. Same as on thea 
dial. 1%,” hole. 90c 
with set screw. 85c 
without set screw. 
ere diameter 
pipe: 


yn, Made 
Ee 2 of eter, 244" will 
THE ONLY DIAL not warp or melt. Catalogue and 
Ideal for rheostats, s.cnie6 on. 


as well as tickler 
CALIBRATED!) Sid coupling muttere 20 her 


SOMERVILLE RADIO LABORATORY 
102 HEATH STREET, Winter Hill, 45, MASSACHUSETTS 


WIRELESS TELEGRAPHY 


CHAMBERS INSTITUTE. A High-grade School where Radiotelegraphy is taught in all 

its branches, beginning with the Code, and going straight through. Theory taught re 

Lectures, blackboard, and practical demonstrations of Apparatus, th during the course 

ea Sy i gil of construction and when completed. A large Wireless Station, (XC) with Moter-generator 4 
RETURN COUPON Set complete. 


enam RA 
hole with set 
screw. 


American Radio Relay League, We spare no pains to make Our Students first-grade Commercial Operators, and give special 
Hartford, Conn. attention to backward students. Location very central. Convenient to both railroads, and 


Enclosed find $1; please enter my trial subsen all trolley lines. 
‘th ne (ios tmaeye We also carry a full line of all standard makes of Wireless Apparatus. Parts a specialty. 
tion to QST for 7 months. Chal, “phone ob writel tewoniaie ra: 


Name — CHAMBERS INSTITUTE of WIRELESS TELEGRAPHY 


Address 2046 Arch Street ‘- - Philadelphia, Pa. 
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“SHORT WAVE VARIOMETER UNIT” 


Introducing a popular priced model combining the essential features of efficient design 
with pleasing, rugged construction throughout. The ideal receptor for the Radio Amateur. 


: ACE Type AVA Variometer Tuner ..................... $45.00 
NAVY TYPE DIALS Licensed under Armstrong Patent 1,113,149 

dials at greatly ‘reduced. prices. ‘They ACE Type ATC Audion Control Cabinet ...... $12.00 
are made of heavy ivory-white cellu- 

loid, beautifully finished, artistically Of course we manufacture a complete line of other Radio Equipment such as Amplifiers, 


Radio Telephone Units, etc. Send 3 cents in stamps for Catalog. 


IMPROVED 


engraved wth two scales, the upper half 
finely calibrated for extreme accuracy, 
the lower half designed for direct cali- 


naire Deoar bet. aistinetion. These THE PRECISION EQUIPMENT CO. 


white dials present a commercial ap- 


2s epee ae 2487-2489 GILBERT AVE. - Dept. C. - CINCINNATI, OHIO 
A iMave Type Dial boo, oth ee oe YOU MAY PAY MORE BUT YOU CAN’T BUY BETTER 
4” Mavy Type Dial 75c, with Knob $1.00 Member A.R.R.L. Radio Call “8X B” 


THE C & S RADIO ELECTRIC CO., Omaha 


WHAT THEY SAY Great Falls, Montana. 
yh CO) DSH Es ea ea 


some time age and it works fine. With a 

29°°° two-stage Amplifier I have been picking 

up Radiophone talk between Avalon and 

Long Beach, California, each evening. 

An improved Cabinet Receiver, | Considering that it is SOME 1600 


i i the min- | MILES OFF, WITH TWO MOUNTAIN 
Bey weno en RANGES BETWEEN, and that I am 


ute in every detail. using an Aerial ONLY FORTY feet 
Possesses every requirement of the rer iene bab that faok Spo 
modern Short Wave set. WIcara wiTe 

All waves. Spark, Continuous, Ra- Very trely yours, 

diophone. FORMICA Panel, RO- |- SRP OnnN Grr: 
TOR and STATOR. Send for new 

Bulletin. 


MODEL “J” 150-2500 Meters 
Licensed under Armstrong and Marconi Patents. Manufactured and Guaranteed by 


The JONES RADIO CO., 384 Monroe St., Brooklyn, N. Y. 


suPERYDIO 
QW 


CORPORATION 
2674 BAILEY [AVENUE 


NEW YORK 
DA-1, Detector and Single DA-2, Detector and Two 
Stage Amplifier ........... $45 Stage Amplifier ........... $75 
A-2, [wo Stage Amplifier .... $55 A-3, Three Stage Amplifier... $80 


ALL VACUUM TUBE SPECIALTIES 


COMPLETE RADIO TELEPHONE SETS FOR USE ON A.C. OR D.C. 
WITHOUT MOTOR-GENERATOR. 


LISTEN TO 2XK WRITE FOR CATALOGUE 


When writing to advertisers please mention THH WIRELHSS AGH 
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Th NOW 
““CHI-RAD’’ VARIOMETERS AND COUPLERS oricbeal 1 Be 
; ope she crystals Pitt on ul 


Getting 


N. A. A. TESTED CRYSTALS 


These exquisitely sensitive minerals are 
the best.that money can buy for radio 
detector and wave meter work. Hach 
erystal is individually tested, wean ed 
in foil and packed in a convenient litho- 
raphed tin container. N. A. A. (Arling- 
Fon Tested minerals are the original 
tested crystals. To avoid their man 

imitations, look for the signature of J. 
S. NEWMAN on each ‘ 


box. NOW ...-2+- 

At good Radio Dealers 

everywhere, or shipped C 
direct post-paid on re- 

ceipt of price. ° 


THE NEWMAN-STERN CO. 
Newman-Stern Bldg., Cleveland, O. 


P-VARIOMETER COUPLER G-VARIOMETER 
(3 Ibs.) $5.00 (2 Ibs.) $4.00 (3 Ibs.) $5.00 
Prices, completely assembled as shown, include PP on weight given 


SPECIAL KNOCKED DOWN PARTS 


The knocked down set includes all parts to make up two variometers and one 
coupler exactly as shown above. All windings in place, nothing to do but screw 


on bearings and connect up. Set can be completely assembled in 30 minutes 
Price complete only $10.00. Add PP on 6 lbs. Immediate delivery—the biggest 
value on the market—order your set today! ; ; ; ; 


Read These Specifications: - Variometer forms 454”: sq.,.3” wide when assembled. 
Coupler primary Bakelite, 354” diam., 3%” high. All shafts %4” diam. Designed 
specially for panel mounting—all screws covered by dials when assembled. Range 175- 
oy cahae vee condenser to shunt across secondary and increase range to 650 
meters, 35c extra. 


CHICAGO RADIO APPARATUS CO., INC. 
508 SOUTH DEARBORN ST. (Phone Harrison 1716) CHICAGO, ILLINOIS 


IRELESS CATALOG 
JUST OUT 282, sm7*,.0% 


loose-leaf catalog—150 pages giving 
Cc. W. Hookups, Regenerative Hookups 
and all instruments needed for wireless 
receiving and sending sets—a broad 
range of prices—places you on mailing 


; list to receive regular bulletins, keeping 
HOOK’ER TO YER BULB-TUNERS you posted on latest developments in 
wireless telegraph and telephone. Illus- 
A full page ad. could not do justice to our new line of C. W. and phone equipment trations and prices on latest MAGEC 
shown in our new 24 page catalog. Our tuners need no advertising. 10 cents brings apparatus. Write today. 
catalog full of phone and receiving hook-ups, code and other useful information. 
: ; The MARSHALL-GERKEN CO. . 


TRESCO-DAVENPORT, IOWA 169 Radio Bldg. Toledo, Ohio 


Our Jove Detectors Simplest and Best 


Beware of Infringing Imitations : 
Sample mailed for $2.00 Tested and Guaranteed Galena 25 cents. 


Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 


Distributors of Standard Electric Novelty Company Type B “Cyclone” Audion 
Batteries. Also DeForest, and all other makes of High Class Wireless Apparatus. 


BUN Patent Send stamp for our No. 42-W Catalog. 


J.H. BUNNELL & CO. - - - - 32 Park Place, New York City, N. Y. 


“HOW TO BECOME A COMMERCIAL OPERATOR” 


EXPLAINED IN OUR RADIO BOOKLET. ALL INFORMATION CONCERNING THE 
COMMERCIAL RADIO FIELD. SEND FOR IT TODAY! 


FALL TERM BEGINS SEPTEMBER SIXTH 


Best Instructors—Modern Equipment—Short Course 


Y. M. C. A. RADIO SCHOOL xx 


149 East 86th’ Street, NewjYork, N. Y. VACUUM 
YMCA TUBE 
“‘The Best Radio School in the East’’ SPARK 


When writing to advertisers please mention THH WIRELESS AGE 
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899 BOYLSTON ST. Nou 
BOSTON, MASS. 7 _- 


WIRELESS 


Learn Wireless at the Oldest, Largest and Best 


rer Equipped radio school in New England. 
oe Successful graduates of the EASTERN RADIO 


' | aa INSTITUTE are found in responsible radio po- 
“ OcAfouf) sitions all over the world! Why not be one? 


TT 112 IDPAL loud-speaker, Requires Our illustrated prospectus is free. Send for one. 
extra equipmert whatever. Just Reps eet T Se Director. 


hook Vocaloud on to your receiving 
apparatus and get your signals QSA 
all over your house! Your order 


(In mahogany cabinet, as shown) 


Laboratory Type .. $25.00 


(Mounted on solid metal base) 


GREBE CR-5 REGENERATIVE 
REGEIVER : 


150-3000 Meters—Gives Real Results 


A Complete Receiver—only additional equip- 
ment needed are phones, batteries and detector 
tube. Includes in its range, amateur, commer- 
cial and Navy wave lengths, special land sta- 


tions, ship C.W.. Navy low wave arcs and 


“Time,’ Especially efficient for 
Radiophone and C.W, reception. $80.00 
Haase of operation unparalleled.. 


Thordarson 1-KW Type R. Transformers $ 00 
Reduced because of overstock. Formerly 25°: 
$40.00—While they last 


oP eee eer rere eree 


ane poe of Radiotron Vacuum Tubes and Accessories, and other Highest Grade Radio 
‘Supplies 


Mail Orders Promptly Filled. Dealers—Write for Discount. 


DOUBLEDAY-HILL ELECTRIC CO. 


715 Twelfth St., N.W.,Washington, D .C. Radio Dept.—DeskC 719-21 LibertyAve., Pittsburgh,Pa 


CORWIN’S 
IMPROVED 


SWITCH 


Ber 630.06 Quality Radio Equipment 


Dept. C3. 4 West Park St., The Radiolectric Shop Company 
NEWARK, N. J. 919 Huron Rd. Cleveland, Ohio 


ANY. SWITCHES give their 
manufacturers more profit, none GROWIN G 
give their users more satisfaction. 
sot} “ Corwin Switch. As good as 
(8 
ace ae ig ponies right into RADIOLECTRIC SHOP ANNOUNCES THAT IT IS NOW A CORPORATION 
. ever 
come Hoos AN metal parts. nickel. AND HEREAFTER WILL BE KNOWN AS 
ay ae ee THE RADIOLECTRIC SHOP COMPANY 
We carry a full line of all standard recognized Radio apparatus and supplies 
NEW RADISCO and can fill Mail Orders within 24 Hours 
VARIO a COUPLER SOME OF OUR SPECIALTIES 
‘ ; “73” Variometers, without knobs and dials............ $ 5.50 each 
Fate ai eon Boo uicantibe, “73” Vario-Coupler without knobs and dials........ 5.50 each 
all metal parts brass. 2 MFD 1500 V. Condensers, guaranteed........ 5.00 each 
$7.50 postpaid 2 MFD $2500 V. Condensers,. guaranteed......... 15.00 each 
Corwin’s 1921 catalogue | contains 5 MFD 1500 V. Condensers, guaranteed........ 10.00 each 
$2 7 isco, an 
other Zrood. instruments, Yow find SWITCHES 
it li instrument for € 
‘part of your station at, prices that 60 Amp. 600 V. 3 P.D.T. Slate Base......... $ 2.00 Wt. 20 Ibs. 
don’t “take the joy out of life.’ Send 60 Amp. 600 V. 3 P.S.T. Slate Base.......... 1.00 Wt. 10 lbs. 
Lor tars Magen se yLOcawl- 5.40; OPE: 50 Amp. 220 V.2P.S.T. Slate Base......... 50 Wt. 5 lbs. 
A. H. CORWIN & CO. 
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An Addition to the 
THORDARSON [mesar| LINE 


Type “RS” 
TRANSFORMER 


WAAC NIN 8,000 volts.......$15.00 
Vice 10,0005 ete 20.00 
Lan 15,000 2/2 <5 30.00 


Transformers, Oscillation Trans- 
formers, Condensers, Spark 
Gap Rotors 


Thordarson Electric Mfg. Co. 
511 South Jefferson St. | CHICAGO 


PRICE REDUCTION OF TYPE 156 
VACUUM TUBE SOCKET 


Our universal vacuum tube sockets are now 
available at the new reduced price. These sockets 
are adapted to any of the American standard four 
prong tubes, receiving or transmitting, old or 
new style. 

POSITIVE CONTACT. SPRINGS 
RUGGED, ATTRACTIVE, RELIABLE 


Z” Price $1.50 Send for Bulletin 909W 


ah tel ae 


GENERAL RADIO CO., Cambridge, 39, Mass. 


Standardize on General Radio Instruments Throughout 


WIRELESS OPERATORS, EXPERIMENTERS, 
CaR OWNERS, STORAGE BATTERY USERS 


10c CHARGtS YOUR BATTERY qiiovn F-F BATTERY BOOSTER 


and your Wireless Station will never be closed be- 
cause of a discharged battery. Is it not gratifying 
to feel that your filament battery will always be 
ready when you want it and that you will neve1 
have to give up in disgust when working a distant 
station? A Storage Battery kept fully charged lasts 
longer and everything depending upon it works 
_better, which ig the secret of perfect battery 
service, and a Booster insures this. Do not run 
the risk of ruining an expensive battery, for it 
costs less to buy a BOOSTER than to be without 
one. The F-F Battery Booster is a Charging Ap- 
paratus, unfailing in its ability to deliver sérvice 
day and night, is rugged, portable and foolproof and 
requires no skill to operate. They charge auto- 
matically and operate unattended. Screw the Plug 
into a lamp socket, snan clins on battery terminals 
and watch the gravity come up. The Ammeter 
shows you just the amount of current flowing. 
Easily renewable and adjustable carbon electrodes 
rectify the current and last for thousands of 
E hours. Eyerything is complete in one compact, 
_ _ Self-contained unit. The F-F Battery Boosters are 
Other F-F Battery Boosters charge batteries Magnetic Rectifiers for 105-125 Volt 60 Cycle 
JAE ya EO On Gree: Alternating Current. PRE-WAR PRICES. 
3 aR ¢ GAth- Bantam Type 6 charges 6V Battery at 
AGES Use Our Large F-F ROTARY RECTI- Type16 charges 6 Volt Battery ae Lead So4 
FIERS for Group Charging. Real Hconomy in Type 166 charges 6 Volt Battery at 12 Amperes $32 
first cost and in service. Charges up to 36 Bantam Type 12 charges 12V Battery at 6 Amps $15 
cells, Full Wave, Automatic, Dependable. It Type112_ charges 12 Volt Battery at 6 Amperes §24 
also rectifies high voltage. If 110 volt Primary Type 1612 charges 12 Volt Battery at 7 Amperes $32 
of high voltage transformer is connected to Type 1626 Combination Type charges both 6 Volt _ - 
perho d Cees sine, oy ed peg dt PPS AG and 12 Volt Batteries at12 and 7:'Amperes $48 
secondary delivers high voltage Uni-directional The larger ampere capacity Types arer end 
current suitable for Radio Work. Write for for the laren Batteries) ite There ialiio' ieee 
FREE Descriptive ROTARY Bulletin No. 344, Shinning . Weights complete, with AMMETER & 
which gives full information. BATTERY CLIPS, 11 to 15 pounds. Order from 
FRANCE MFG. CO. sud of jot chee, (or prompe cxpre 
2 . ; via Parcel Post ha i in- 
Offices & Works: Cleveland, Ohio, U. S. A. clude Postage and Insurance Ghaeeae or have ‘us 
Canadian Representative: Battery Service & ship C.0.D. Order Now or write immediately for 
Sales Company, Hamilton, Ontario, Canada. Free Descriptive BOOSTMR BULLETIN No. 34 
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SMALL ADS OF 


BIG INTEREST 


; MEETING PLACE FOR 


BUYERS AND SELLERS 


Space in this department costs only 
30 cents a line. Minimum space eight 
lines. Payable in advance. 


1 K.W. 500 Cycle Converter—$75.00. Agents- 
wanted. Federal Hdw. & Electric Co., Everett, 
Mass, 


SPECIAL GARAGE MOTORS—Manufactured 
by the Gemeral Electric Co. 1 H. P. $78.50: 
2 H. P. $110.00; 3H. Ps-$128.50;. 5 He: 
$166.50. All sizes both single and Polyphase 
Motors for immediate delivery. Special charg- 
ing generators, all voltages. Write for catalog. 
Motor Sales Dept., 8 West End, Pittsburgh, Pa. 


AUTO MOTORS SUPPLIES—Buick, Michi- 


gan, Stoddard-Dayton, E. M. F., Cadillac 


Overland, Continental and Buda Motors. Ali 
types, $50.00 each and up. New Dixie Mag- 
netos §20.00. Splitdorf High Tension Mag- 
netos $10.00. Kellogg Pumps $3.50. Auto- 
Lite Generators, new, $10.00. Air Gauges 
65¢e. Remy Ignition Coils, new, $3.00. Elec- 
tric and gas headlamps, coils, distributor heads, 
air compressors, etc. Write for catalog. Motor 
Sales Dept., 8 West End, Pittsburgh, Pa. 


$3.00 BRINGS YOU a Roller-Smith panel type 
hot-wire Ammeter, new, tested, and in perfeet 
condition. Regular price $13. Range, 0-2.5 


‘Amp. Ideal for small C. W. transmitters. Un- 


usual opportunity. Sent prepaid or parcel 
post C. O. D. for $38. Better act today as the 
quantity is limited. C. J. Goette, 2JU, 1624 
Hamilton Ave., Woodhaven, N. Y. 


UNIT RECEIVING INDUCTANCES assure 
satisfactory, efficient, and unparalleled long 
distance reception of all forms of radio trans- 
mission. For long wave work our BI-LATTICEH 
COILS (duo-lateral) need no introduction. For 
short wave reception a set of SINGLE LAYER 
COILS compares favorably with the best re- 
generatives; and the cost is but a fraction of 
the regular regenerative receiver. (Send 3c for 
bulletin. Our prices and service will surprise 
you. P. J. Stockwell, Box 157-B, Reading, Mass. 
EFFICIDNT AUDION PANEL with unusual 
features, also Amplifier Panels of one, two or 
three stages. Sectional Radio Sets one of our 
novel products. We supply everything for 
Wireless work, of the highest grade at the cor- 
rect prices, and you can depend upon what we 
sell to you. Write at once, Enfield Radio 
Laboratories, West Upton, Mass. \ 


3000 


“RED HEADS” 
The Accepted.Standard in Radio Receivers ; 


At the new price of $8.00 (formerly 
$12.50) ‘Red Heads” are unquestionably 
the best wireless ‘phone value in the 
world. Increased production, decreased 
costs and a sincere desire to promote 
lower prices prompt ‘this remarkable 
saving. 

SPECIFICATIONS : Aluminum back type 
with genuine bakelite ear caps, govern- 
ment type head band, extra fine 6 ft. cord 
with strain loops. Hach receiver 1500 
ohms (8000 ohms per pair). Sold on-a 
money back guarantee basis and shipped 
prepaid anywhere on receipt of price. 
Dealers » Write for complete information. 


THE NEWMAN-STERN CO. 
Newman-Stern Bldg., Cleveland, Ohio. 
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roving AANA at 
OS A8.10) 5 


No. 766 Eveready Wireless Station Battery 
Standardized for use in U. S. Navy 


What gives the Eveready Wireless B Battery 
its extra long lifer 


"| Pipes high quality of mate-. 
rials used —the refinement of 
process— thorough research and 
experiment— the suppression of 
corrosion—the perfect insulation 
of cell from cell. 


Hitch an Eveready to your re- 
ceiving set, and enjoy the marked 
increase in effectiveness. Go to 
your radio equipment dealer— or 
write us. 


AMERICAN EVEREADY WORKS _ 


of National Carbon Company, Inc. 
227 Thompson Avenue, Long Island City, New York 
Chicago Atlanta San Francisco 


No. 763 Eveready Air- 

plane Wireless Battery. 

Standardized for use in 

U. S. Signal Corps Avia- : 

tion Section. Beas HietGpiatome AN BAI LE RIES 


A-24-TE 


Every wireless operator has use for an Eveready Flashlight 
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FIRCO SACO-CLAD 


> « tt 
amplitying transformer | 
| 
‘fit, Oo ee 4 4 
HERE might be a full page ad devoted to every eer PG \ 
(| instrument on this page. But the actual appa- px © fs ‘ : 
Cui ratus is far more convineing than anything we ‘ La eis 
could say. So we _ simply Tefer you to your 
dealer. He has our elaborate loose-leaf catalogue, 
and will gladly obtain any instrument you ask for. 
In fairness to yourself, insist on examining Firco 
instruments before you buy. 
Firco Saco Clad audio Wocaloud. This _ clear- oe nt i / 
frequency transformer. toned loud speaker is r¢ ZLGGELS NE. cy, 
(Patent applied for thru- Peo ae aye tosh le 
A NY 7. es radio. = 
out the world). No howl fete aAidsauentad wo 


THESE NEW FIRCO RADIO INSTRUMENTS are typical of the quality ae 


apparatus which we have been supplying to the government 


ing even with six steps. 
$5.00. 


Firco Standard Appa- 
ratus. Equal to appa- 
ratus supplied to the 
Government. One to six- 
step amplifiers. Detector 
and two-step, shown, $75 


Firco Audion Sockets. 
aN Bakelite base, nick- 
eled brass tube,universal 
mounting arrangeinent, 
Unequalled value. “Single, 
1.10. Double, §2.30, 
Triple, $3.50. 


Brown Phones. Standard 
of Great Britain and 
Europe. Ultra-sensitive, 
000 ohms. Weight only 
10 ounces. Reduced i 
price. ] ‘ 

able, ; Tyne 

phone work $16.0 


Imported Seibt Adjustable 
Phones, 2000 ohms, $12.75 


extra equipment. Station 
tvne, in nolished mahog- 
any cabinet, as shown, 
$30.00; T.aboratory type, 
mounted on adjustable 
base, $25 


Firco “**~et Units. Qual- 
ity equal to Standard 
Annaratus, but greatly 
simnlified. Set of three 
units (Tuner, detector 
and 2-step), $56. Tuner, 
$15; Detector, $11, and 
other units at equally 
reasonahle prices. 


Firco-Eldredge Meters. 

i plated fiush 
0-volt 
multiplier, 

Other ranges, moderate 

prices. 

Fireo “Bull-Dog-Grip”. 

Interchangeable Tele- 

phone Plug. Insert or re- 

move any standard cord 

tips in 10 seconds. Then. 

“The harder you pe 

the tichter 

Twne 34A, flat. 

34B. round, $2.5 


Leaflet describing any one instrument, sent a your 
dealer’s name and two cents. Loose- leaf catalogue. 


25 cents. 


departments for many years - yet the prices are unusually low. 
AND REMEMBER, only a few of our new instruments are illus- 


trated here. 


-John Firth 


HMO 
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BAKELITE-DILECTO 


Manufacturers! 


Wireless apparatus for commercial, experimental and amateur use 
has recently moved a considerable number of notches ahead. 


Yesterday’s Construction Doesn’t Go Today 


Handsome appearance must be combined with efficient working. 
The true enthusiast looks for both in the apparatus he buys 
nowadays. ~ 

This is particularly true of the insulation used. And the engineers 
and amateurs of widest experience have learned that when genuine 


BAKELITE - DILECTO 


is used, SATISFACTION is SURE. 


Combine the popularity of this wonderful insulation with the best 
work you can do. Tell your customers that you use the genuine 
BAKELITE-DILECTO—and watch your sales grow. 


BAKELITE-DILECTO WILL CUT YOUR MANUFACTURING COSTS— 


because it comes in sheets, rods and tubes. This means the mini- 
mum of fitting work. It is waterproof, permanent and strong. 
We also manufacture Vulcanized Fibre and Conite for special in- 


sulating purposes. 


Write us about your requirements. Our engineers will gladly show you how our products 
will solve your insulating problems 


THE CONTINENTAL FIBRE CO. 
NEWARK, DELAWARE 


233 Broadway, New York. 332 S. Michigan Ave., Chicago, Ill. 
525 Market St., San Francisco, Cal. 411 S. Main St., Los Angeles, Cal. 
301 Fifth Ave., Pittsburgh, Pa. 


Licensed under original 
Marconi & Armstrong patents 


READ 2ZL’S LETTER 


HIS HEARTY endorsement of Paragon R. A. Ten 
from so distinguished an amateur as J. O. Smith, of 
Valley Stream, L. I. ‘deserves your careful attention. 
Mr. Smith has had ample opportunity for comparisons and his 
experience in radio lends weight '‘c this expression of approval. 


Here Is the Letter : 

The Paragon R. A. Ten receiving set 
which has been in use at 2ZL station 
for the past four months, has proved 
to be entirely satisfactory in every 
way, and has done everything you 
claimed it would do. It is remarkably 
efficient and selective on all wave- 
lengths. It has proved especially satis- 
factory in C. W. work, because of the 
entire absence of capacity effect. 


(Signed) J.O.SMITH. 


equipment in use today. 


Dept. E58 


Descriptive folders on PARAGON R. 
improved type of loud speaker. sent free on request. Send 25 
cents for the CREOO catalogue.—listing all the worth while 


CONTINENTAIY 
RADIOw ELECTRIC CORP. 


ExcLusIvE WHOLESALE DiStRIBUTORS FOR ParAcon R.A. TEN AND PHONETRON 


6 Warren Street 


Ask Your Radio Dealer 


Ask your dealer to show you a Paragon R. 4 

Ten Regenerative Receiver. If he hasn’t one in 
stock, he will quickly get one if you ask him for it. 
The seals have now been broken on all Paragons 
to let you see the splendid inside construction. 


Examine the details carefully, and you will see 
that Paragon is well worth its $85.00 price. Re- 
member, when you buy a Paragon, you get your 
money’s worth in the splendid materials and work- 
manship. The marvellous selectivity and un- 
equalled amplification cost no more than you pay 
for inferior engineering principles. 


RADIO CLUB e Be sure to get the de- 
s * tails at once about our 
special offer to recognized radio clubs. For a 


short time only you can secure a genuine Paragon 
tor your club house, absolutely FREE. 


A. TEN and PHONETRON, the 


New York City 


J. Stentley. 


S ss 
co 


&4, 


M. LT. LIBRARY 178% 
This book is due on the last date 


stamped below 


Form 125 5000-12 July ’26 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


MIT LIBRARIES SFR age 
{il IEMA | fll. Rute Aporrep sy rue Lisrary Commirren May 17, 1910 
mani . If any book, the property of the Institute, shall be 
3 9080 00639441, 2 : or seriously injured, as by any marks or writing 
made therein, the person to whom it stands charged 


shall replace it by a new copy, or by a new set if it 


forms a part of a set. 


Form L53-10,000-30-Mr.’22 


OF TECHNOLOGY 
LIBRARY 
: SIGN THIS CARD AND LEONE 
IT in the tray upon the desk. 
-NO BOOK may be taken from the 
room UNTIL it has been Oe a 


s: in this manner. 
ca RETURN sas book to the DESK. 


; _ FORM L #4-5000-80:8-22 
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